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(57) Abstract: A process for the secretory production of a foreign protein (in particular, transglutaminase) by using a coryneform 
If) bacterium. Namely, a process for producing a foreign protein (in particular, transglutaminase) which comprises making a coryneform 
bacterium to produce an industrially useful foreign protein (in particular, transglutaminase) and efficiently releasing the product out- 
£J side the cells (i.e., secretory production). A target foreign protein (in particular, transglutaminase) is produced by using an expression 
construct wherein the target foreign protein gene sequence containing the pro-structure part (in particular, pro-transglutaminase gene 
O sequence) is ligated to the downstream of a sequence encoding the signal peptide domain originating in a coryneform bacterium, 
Q transferring this expression type gene construct into the coryneform bacterium, culturing the thus transformed coryneform bacterium, 
^ and treating the protein which is released outside the cells with a protease, etc. to thereby cleave and eliminate the pro-part. 



wo 01/23591 ai imnniiiiiniiiniiiniii 



(57) 5»: 



WO 01/23591 



PCT/JP00/06780 



CDMtMicrobiol. rev., 57, 109-137(1993)], X ❖y— ;ufffbW-W/;iPichia p 
astoris(Zj:S^M(7)M[Biotechnol., 11, 905-910(1993)], -?• LTAsper 
gillusJSO^ttz^SXW^^^ffitBiotechnol., 6, 1419-1422(1988); Bi 
otechnol., 9, 976-981 ( 1 991 )]Tf(D «fc -5fc£»ftlft£ftTUSo 

MT Zo &m~M**>*ZTllzmnZK%t, a- (y-Glu)-Lys 
Gin (DH%-r I Nb£J:3Glu ^0S5t««5&&jW&iC 0 -5 So ClcD h 

(i>y;u«fbffiu ra u ^^^^i^^^H^©^(c^]ffl^nT^5 m&¥i-5038 

Oo;H7^h7>7W>t-fe':WT r MT Gj t^r>) IfitobtiTU 

5o tuiisonxymftftoi&mT's myxoma jfwft&^c 

MbB^o ffJx.(i\ tM^fflF7>xm;M (K. Ikura et 
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al. Biocheiistry 27, 2898(1988) h t h &&>T : 7 : f-yWM h 7 $01/* * 

(M. A. Phillips et al. Proc. Natl. Acad. Sci. USA 87, 9333(1990)). 
t Mfil^iaS^XIII (A. Ichinose et al. Biochemistry 25, 6900(1990) )& 

itCOUtli, * M/7 hM-fy'Ji^^ (Streptovertici Ilium) CD|*ifr 

v'JC'A • -t7tt})l— ^ A (Streptoverticillium griseocarneum ) IF0 12 
776 \ X h U "7" h M— ij A • ytt- (Streptoverticillium cinnam 
oneum sub sp. cinnamoneum ) (W?£S. cinnamoneum<hPtft1~c: h#fo£>) IF0 12 
852 , X hu7*hA-f yij^A -tM7x>x (Streptoverticillium mobara 
ense) (Wf&, S.mobaraenseMT C ttfthZ) IF0 13819 TtifUhtf ZtlXK^Z 
(WIJ»4-27471) o Z.tie><Dm\toifi'\-MtZ b*>X7)l* uk 

m^. <tttcte^zt mmi bti^s (3—0 v > ^wb'&w&m 48i 504 ai ) 0 

W\M\v)k h 7>XW * 7"-- t? (MT G) fcJU l:,!dl^iM^ : ©li'?»^6M 

i^te r- L-?ffj-T-i/st J:5h7>7W; ^—KroaRUS* ixT o So h7 
>X^>^ ^7 u -^^>^^H^ctt>'^OTfe-r-(couT{i^Jx.(i\ Biosci. Bi 
otechnol. Biochem. , 58, 82-87(1994), Biosci. Biotechnol. Biochem., 58, 88- 
92(1994), Biochimie, 80, 313-319(1998)., Eur. J. Biochem., 257, 570-576 
(1998),W0 96/0693U W0 96/22366& if (C £ ftT £ cne»«Ctt«W^«Str 
eptomyces lividans, Aspergillus oryzae, Escherichia coli^CD?i^il£^^^ — 

^T-o^M/iicra-rsm^^^nToSo dtie^m^iift^ e.coik # 

a$©«£&££tt5#aB*8# US BI3-T-5- 199883) t £££&£;E.coli-£*MT G 
^^rS^M^ w^WMAifc^ UTlfg3S£-ferfcgt z<0$tAVF£9>WR%. 
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l£jif-f (^¥6-30771 )#$8££ftT^-5o LfrL&#<3, E.coliWffi 

(\)\%t LTli, Zti^X'izzi V*n>7=r • * ilk (Corynebacteriu 

m glutamicum) (JJHft N C. glutamicumM-T d ttffoZ) HJ;57 £ 1/7- b?(n 
uclease)-^ 'J/ 1 ?— fe" <D^> [US4965 197, J. Bacterid., 174, 1854-1861(1992)] 
>>>^(D7°D7 i r--fe*(7)->>^[Appl.Environ.Microbiol., 61, 16 

io-i6i3(i995)], =i u wmmoytmm* yt^nmymzm? sfiiMwan* 

6-502548], ZtiZmi Lt7 -i 7o*?^>i| f 1 i£r* >^*fta>#Tj&[Ap 
pi. Environ. Microbiol., 63, 4392-4400(1997)h'£$S#MliE£WIJ LX9 

>^?nmm*fa.t£vrz®%tfm¥- 1 1 - 1 6 9 1 8 2iw*5#, r< 

M«}.-e^5t.Appl. Environ. Microbiol., 61, 1610-1613 (1995)fc;fc^T, 
Bacillus subtilisili^cDf-^^-r v>^fET-(aprE)07*D^— ^— , ijjfW— A 
l^,»M^t)K7f KCffifllfcWIJ UTDichelobacter nodosusili^^ 

'Jft7'D7 1 T— tfMfc^^C. glutamicum (Cfc^TifeSl^^ ^J2.5mg/ 
ml©^|g£&ttfcm&Sfc©<7\ US4965197. tt&#6-5 0 2 5 4 8. 
fctt$Dfl¥ 1 1 - 1 6 9 1 8 2 0HB«tc43^TttmiWft^Sa©fiatf3Qiffi$tl 
T££>?\ 7 4 7o* 7^>*gitr*>^f|eD#$[Appl. Environ. Micr 

obiol., 63, 4392-4400(1 997 )]£ii^TfclU &*$]Z.5ug/lt^o2ffi£.'pm<D 
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-t-i/a >&(Dfit&[J.Bacteriol., 159, 306-311(1984); J.Bacteriol. , 161, 

463-467(1985)], &M^*-£>M[Agric. Biol. Chem., 48, 2901-2903(19 
84); J.Bacteriol., 159, 306-311(1984); J. Gen. Microbiol., 130, 2237-2246 
(1984); Gene, 47, 301-306(1986); Appl. Microbiol. Biotechnol., 31, 65-69 
( 1989)], jftfc r-^5W?ii©|^5g[Bio/Technology, 6, 428-430( 1988)]&t>"=i 7. 
a KOlM[Gene, 39, 28 1-286 ( 1985 )]&£\ 7^X1 b'-£>7 t- v*)\\^tz 
Mt'^ibttfco £tc? >) *mmmiUM(DXi{d n--> 7'[Nucleic Acids 

Res., 14, 10113-1011(1986); J. Bacteriol., 167, 695-702(1986); Nucleic 
Acids Res., 15, 10598(1987); Nucleic Acids Res., 15, 3922(1987); Nucleic 

Acids Res., 16, 9859(1988); Agric. Biol. Chem., 52, 525-531 (1988); Mol. 

Microbiol., 2, 63-72(1988); Mol. Gen. Genet., 218, 330-339(1989); Gene, 

77, 237-251(1 989)] Ko^Tfc&ft£*lT I >3c 

^p>i:3'j^ 'mmiu&wu&m-f^^T & m&ztir i > & [W093/18151 ; e 

P0445385; WUH i ; - 6 - 4 6 8 6 7 ; Mol. Microbiol., 11, 739-746(1994); Mol. 
Microbiol., 14, 571-581(1994); Mol. Gen. Genet., 245, 397-405(1994); FEM 
S Microbiol. Lett., 126, 1-6(1995); WDUf-7- 1 0 7 9 7 6]„ 

*V >#UH*g£ft[W093/18151; W¥7 - 1 0 7 9 7 6; Mol. Gen. Genet., 2 
45, 397-405(1994); »J¥9 - 7 0 2 9 1], h =7 > 7,*'v >T"gMj&te r-£*g 
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mMM t }^>^^n<D^vi-)^y^ r*ffi«4=i- K-rsftdW K^acrp^ 

3e>££fc**BHI]tt» ror7-b'^l:o^t^ h7>7^^ = 7"-- fe'JQte 

7Dh7>7^'M; t— tf ifife T S Str * JSM»»% t £ *» C =i 'J * ©UBS C « 
AU f^e»ixfcJBR*E«i3'J*3g||ll@l&l&3l"rsZPx Sf;tt»3iJMt; 
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«£#a u ?§ e>nfeiKK«G«i3 u ^msbs^d h7>7W; t?$fc 
7- o ^ & mm u fc h ^ > * * =• 7"-- tf § ii^a^ic'fPf § c t # -e g % . 

7-1/^7*^ Y*td&zr\/zru^zr=f- Y tLXfflm$ntz'&, isVi-Ji^rf-Y 
d^7*^ Y&rurT-wz^xzwzzruUftftWftisnxm^zr?- Yiz 
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$> % 'mmxinmrn* ^tv vi-jwr* y tmotmwxL^x^ >&-? u *, 

1 5 <fc -5 LT «fc l >„ £ 6 (3 *i£HJJ<7) HI ftM/f] Uf# S Y 
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* 3 'J * fJIffliSlWl £T(*KM*fc rnfT-t"^ * > /1 * fts^>» LT ^ 5 
h V > -5 Wlttttl <a ftT £ e fx l A J ftWDNasetf)',>8fc [US4965 197] x *fciy] (I £ I > T 
feliJIJf5i9lllM>,1^>^^fi DMf -6 - 5 0 2 5 4 8] 2ffllUB£ltf£ D#J#ft 

-t-fli e nx o * c n $ T- (c »i «o nr i ^ ^ v * oM^tf * > ^ * n 

tUT(±> nU*Mi^U£A • -iOl/***A(C. glutamicuiD)<7)»d^W^ > 
/^fIT-$>5PSlAiOTS2Mfc 5 0 2 5 4 8], Attn U*^*? 1 

U^A • 7y^ — Tf%. ^(Corynebacterium amnion iagenes) C. ammonia 

genesfc«ft"tci:#&5) ©«IJB3JW^>^^rt-eifcSSlpA©ai(cT-[f*UH# 1 0 
- 1 0 8 6 7 5]##ie>ftT0 5£ttT-&5o m^C^W^ftOrt, PSlhSl 

M(Di'yj-)i&m*mfmm9t 1 ic N n u*m^u ->a • zv^rr^^ 

0SlpA<&^*;i/iB#J£K?iJ#^ 2 IC/jvf o 
*CT\ Mtf)li3'J^/^r'J^A-m ^£A(C. glutamicum) (IB 
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ZMzTX/MJ^IJ-^t) A - 7^h77-/>^A (Brevibacterium lactofennen 
turn) ) ATCC13869&«fcDPS2*>;^R*fe*£?D-WbU ^©ffiWSai^L 
tztdZ* *>^"^;HiWIfi«t:H:WWa)C. glutaBicuBfi*<a&©fc<&&^#Sa& 

Thrfr'Asru 5 5S&B©G 1 y#G 1 u) 0 *Q>*/yi-)V§t.mZ 0 7" ^ y 

-tt* =i - K f S^JWJ&tfr □ * -»ftS*#tf *0>5'- i:ttt1ifiJ$4fidfll* 
»f 6 (Z, 7 ^ y fBBB5>J*«3»J#*-? 7 £>js Ufco 

'Mi tzzttf njfifcfr if a ?{p «^ s ^ < mm * > ^ * no r d ^ - * 
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A* 7 ^ i J £ A JS (I $ ft T V * fc #$4 ^ 'J * A* 7 =r U A /I (C it £ $ ft tz B ffi 
Z<&Mlnt. J. Syst. Bacteriol., 41, 255(1981)), Jfcn'J^r'J^A 

acillus^KHffliiit^ & fcgiitt*fc:*>afc£ix3* wt*n#tt«>-t'l>& < , 

W-^^j^ftT-MftT ^ 5 d i: "Cft § « 

f^M^iCtt^ft £ 7-1/ tV^r^A^^O'Jr^ AATCC14066. 7b 
t^N'^iJ^A • ^>TU^7>r;UAATCC14068> yi/D^r^A-?^ h 7 
r-/>*A (u'J^a^U^A '7)\s*l-hh) ATCC13869, 7bb'/s:^^U 
<7A-P-tf«7AATCC13825, 7b t;^r U "7 A • 77/^ (□ V T^^rU 1 ^/* • 
TVb* ^*A) ATCC14067, 3 U *t\>?=r U £ A • 7-fe hT'v ;UAATCC138 
70, 3 'J ^-A'^f'J ^A • * £AATCC13032. n U*^?^ U <7A - U U r> 

A (n'J^M^'J^A -7*;i/*^#A) ATCC15990, ri/K^rU^A 
^=.7?** (ziV*rt>?=r*)*?L> • 7>t-7nx) ATCC6871 A £<WJ£^ 
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^ h'TOC^U^ Zti^ML CTx«pHM1519(Agric, Biol. Chem., 48, 29 
01-2903(1984)). pAM330 (Agric. Biol. Chem., 48, 2901-2903(1984)) , 

v > X v > & W II t £ z. t. #T* £ 5 o F7>^ v > ^fiU; i] $ n £ 4i ft ttfl I 

ir ij^i lift * £ tz it z n i' i yrwmtfeiz x i x 1. 1 mjjoiu r-#&&{*< I » tz $ a £ n § 0 

7Dt- ^-•^^E.coliEti^rD^-^-tr^oT*) ^c7)tfiT% tac7*D 

^e-^ -^©^j ^ 7d t-^ i *) u% uv> =i u *3g|fflfiirti*<Drn*- 

*-i:UTfctu (0Jx.Hu flMMAI?* >^7H£>PSh PS2, SlpAOTter-orD^E 

■fcmmm*+, % =■ >«iiie-7% u 

It (DAHP) ^GfcSlSBjfife^ -<>''>>K*«fctJ c ^T-;i/KCD«t-5ft*SK^H6m 
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C. glutamicumCziti^'f §PSl&t>?S2 (W^P6 - 5 0 2 5 4 8) N tkVC. ammo 
niagenesiZf!i^1-?.SlpA (f»| ; - 1 0 - 1 0 8 6 7 5) #W hftZ* PSlcDT =• 

jmm*mm>n^s m<D7 umm^mm^ 1 sipacdt = y kmi 

^^^•J^5J-2JC/j<1-o Kl^ ,>r4965 1 97CC ^ □ 'J *^«ll!*<DD 
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t?ffi(e?fc UTttJ&foSSx 0>J/LfcfS. mobaraense IFO 13819, S. cinn 
amoneum IFO 12852, Streptovertici Ilium griseocarneum IFO 12776, Streptom 
yces lydicus[W09606931]^^0omycetes[W09622366] A , I f : co^ eft Z<DfrW$l<D h 

s d h#T- €ft <b tc& l iu lcot ^ y 'x&, Mft 

7>X^';U* ^^-^'(DrD^ffl5ro^iJ^l5iI»f'J-3 (S. mobaraenceill*) 
it/ffiW'^M (S. cinnamoneunui]^) tc,j<Ufco * > ^tri<D7aWZinU±M 

Mft^Tt-w-f £x> K^r^y— t\ cfc^m^jftrp^r- 

-t? £ fclil II r S z. t #T S S tiK ZO)i&!&'\lbZ>*>^t ft fr***f;<D * > / t * Ft i: 

<Efl9^W^ifctti*#t«t<»Ii5,tLfc*)OT?»Ds 01* li, Sambrooket al., 1 
989, Molecular Cloning: A Laboratory Manual, Second Edition (1989) Cold 
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Spring Harbor Laboratory Press, Cold Spring Harbor, New York DNA clonin 
g: A Practical Approach, Volumes I and II (D.N. Glover ed. 1985k F.M. A 
usubel et al.(eds), Current Protocols in Molecular Biology, John Wiley & 

Sons, Inc. (1994k PCR TechnologyrPrinciples and Application for DNA Am 
plification, H. Erlich, ed., Stockton Press^£#HB-f3c:£:#T-£3o 

®Wm^ 3 & J; £>" 4 IZ ft L £ 7" o ffi& £ M U tz 7 o £ LTUu 

mvm% 3o~38 Ciiiiii^?^ j mm^tttzvi&ruw&.i&hmj 

ftmftV 3 0 ~ 3 7 :S. mobaraencetf) h > 7.7)1$ I j— V(D&'£7DWXii'ti 
EWm-j 3 8 : S.mobaraenceiiS. c innamoneumGD h 7 >7 7)17 I ±—^i7uWi 

mm>5 3 0 =S.mobaraencet&*7-p#S&Sfi (45T ^ J ffi&m (DCXCDtftf'A*: 
1 =S.mobaraenceFtl*ro$j£flS (ASTXJfmm COC^FRAPrt^ 
U?'J#*f3 2 =S.mobaraencetfi*7-o^g|5 (45T^/^S) <Dm(Ddtf'A ! )i 
@6»^3 3=S.mobaraenceE6*7*D^iig($ {^TUmBM) <DN*<DDNGAGE 
ffi?U#^3 4=S.mobaraence&*7*o#f£g|S (457^^0^*) ©C*(7)RAP#GP 
iE?U#^3 5=S.mobaraenceEtJ*7*o*?i&gf$ (457;yM) (7)C*©RAPfr*GP 
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IE9U#^3 6=S.mobaraenceEb*7 , PflfjgSP (45T^y^S) <DC*tf)GPSFRAP 
^GPK(C«^tlTV^ (FRAP#fc&U C*©SM£&g£ft-a*S) 
fid^J*^3 7 =S.nobaraenceFtl*7'ofl|igaj y&giffi) <DC*<7)GPSFRAP 

#GPRM££ftTU£ (FRAPtffcfcU CWRCK^tlTOS) 
ftJ*W23 8=S.nobaraenceih*rpflli§g|J©-?a5 (15T^yfigM) £S.cinn 
amoneuBttJ^T'DMSlJ (417 * (D-,»6ft5 + /7 7Dije l 1 (5 

©i:M -©J&a&^r*- KTft So 0 U^o 0flx.Hu S. mobaraense£J: 
£>'S. ciimamoneum<7)Djc«! h =? 7)1$ X ±— \Z\z^\\T&ZO)ftmftWM%i 

£ ^ ^ |ej — cd * w ^ t s&et- rn^rf ^ s W 
Djgej&rSii&Wrscit^So ^©cto'SiT'DT 1 ^— fc?U±Dispase 
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(Streptomyces albogriseolus) (JiU^ S. albogriseolus£:mftt" C £i$$> 
S) Ote-TS-t 'J >7*Dt 1 7'— e-e*>SSAMP45**feSo S. mobaraensecDrD h 
v>X^;i/^^^-— 1?£>^, SAMP45&, fiil» r }3(D7*n^f515(7)41#Fl(7)Se 
r£42^[ I<9Phe<D[/H£fgfttfjK WBTrf SfctfK 5 AM<7>« |> 

7>XW; ^-HzcDN D^^a)C«©Phe-Arg-Ala-Pro(D4<l!5l 

(7)7 ^ ;mtHjh\\$fttcW&<D*>^trim\)&znz>o «njme,f±. zcox 

SAMP45j£rfc f-mmzmz : <k-Ai£tiX&K>, ^WJ"3 9lz7nmm<DW)\\ 
Ltz?>/^n (7-DSAMP45) (DT i 7 ffMI*"iJ£/j< U£ (J. Bacterid., 179, 
430-438(1997)) 0 SAMP45&, S.albogriseolus<7)l;;aM^fc(iS.albogriseolus 

immmxyu h =? i f--^z{m^^tz^{zruWi&^-^ 

-^mm^tm^btz. S. mobaraensec7)>.kjl-f »J VftHfl^r 
\z (svPEP) ^SAMP45hm^t)-B-T^TSC^(c c t N**iS!£ftlJUU 
£Phe-Arg-Ala-ProC7) 4 flacDT =• y ft, t IFO-Ofi^* Y?>*7 
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Y-Pro-Jr-Z (I) 

J; 0 WWtfJfcfck corn U >m , *-l*J^7'?-y--t?fcJu W RD(1)M8)<DM:H 

( 1 ) W. 'J >^j^^ K<Z)'J>fc < i: 1 oft. I T'/j'; UfcfM^ "T&fr 

Ala-Ala-Pro- 1 -pNA> Ala-Phe-Pro- 4 -pNA, Phe-Arg-Ala-Pro- I -pNA (Phe-Arg- 
Ala-Xaa (ffl3Wi68) (iS'K Xaai±Pro-pNAT-& *k pNAttp-- h D7- U Kft 

^To ) tf/ac) 

(2) i?MpH^'6.0-6.5-e$>So 

(3) pH4~9T&/i£-e£>3o 

(4 ) ^MfcAJ&tf 25~30°CT-& So 

(5) 20"CW"FT-^^T-$)So 

(6) 7x-;b/^;i/x;i/7^--;u7;i/7|-^-f b\r * y x^-;i/^>-if >x;i/7 * 

(7) ^f«^*»10.2T*5o 

(8) ^fiA^50,000T-feSo 

£©svPEPH:jH*Kl2tT© «fc"5 (3 LTSSKt Si 5o svPEPtf)rSt$ftW 
-fS^TW— b* SH^1-SJK«I®\ {?iJx.K^®S.mobaraense IF013819ft s /A 

ea©m#t:jifffflv>p,ii5*ffit:t!!oT«*'rso TO®iFoi38i9fttg#-rs 
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pH5. Ofr 8. 5, UJtt % 15°Cfr <b37°C(Dii^ &»]tc» LTt d 

vPEP^Prtriihj^&^M! Lx HPLC, FPLC^<DMffi* >^^KcDM(cfili;iI^ns^ 
"UB-ftC «t < »l htltz ftW<DWm T^SHl^frfc-B-S C tz ct oT*i!fStsvPEP*3 
I'lA&WSd So|3fittJiW/pe»©svPEPH^5YfMit±MilttO. 1M<D >J >fi£± 

h U 0 AM>y 7 T-(pH7.0)^(7)n--y 7 T-'i'T JaOTik 1 ~ 5 WHUWltttefttr 
Sd2:K<fcoTfTfc-5d£#T-£3c ^©D*OittItttt(f>*a)*firi*IWll:-rSfe» 
0 °C~^J 5 °C #*f £ L U.svPEPi±W»±W«! <P <b * M lit 5 Z.ti> »mtztiK 

MIA"iis*iBL*^to-&Ttfa-5 ifctf-C^x 0']/L«Ala-Ala-Pro-pNA, Ala-Phe-Pro 
-pNA, Phe-Arg-Ala-Pro-pNA, ^fiHi: UTf#^£fxJ&£-fcl\ $8HL£pNA (p-^ 

C h £ «t t) svPEP^ =3 - K r 5 ififs^ £f# 5 £ £: #T- £ 5o d 0 «fc -5 & ^Jifct ^31 
<*n^nfe*)OT'$)»3x WAKx Molecular Cloning 2nd edition[J. Sam 
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brook E. F. Fritsch and T. Maniatis, Cold Spring Harbor Laboratory Press, 
P9.3K 1989)] fttf <fc \,\ 0 CLO)<£.o (C Ltf# ^tlfcsvPEP^ig^comS 

svPEPtt N S.mobaraence<DJ^r&££&S.i^ 

fe'£ft3c<b#-e#6o fes^iis rurDsvPEP^^-^^T-D^T 

Y^>7s 7)lt> I i—'V<OXLte f-fc^A Ufc □ U *^mBSfcSAMP45jjl{K ftisvPE 
PiEifc j'<7> Mi/y £ \rm<o /j ?iifJf?AU 7"nh7>z 7;i $ i ±— fe* &t>'SAMP45 
h ITOfcsvPEP&tfKWart S fc ttffi(mt:#iB£2B£ * 5 - C J: 0 > ftH- - 

^^lyitfli/n ufr/Mf/s r-m»(Di3 «j *5«raa"^©^A//i£H:wtiK5i£$n 

1\ HHfctliJUSftS/jik Mz.l£. 7D hrvX HiKGene, 39, 281-286(198 
5)), il/i? hot;i/-y s Bio/Technology, 7, 1067-1070)(1989))$£fcli 

inr 3£ fc#-e£*o f^nfcjsfe^Aj&rr&i&TO^ 
tf&#fct*oTwr3cfc#-es3o Mitt, mmmmmmm, mmm. 
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yy^-TUT^ T>^~77^ 7>^-^Aig, %<Dlk1fi&mX'g2>o MM 

tt-f*>^&i&Sti&l;TJlLi[ffilB'r5o *S*ttpH5. 0-8.5, 15°C-3 
7°CMW^$5H{CT$m^»™Ti,\ l-7EIIfflSftJ&*-rSo dtfUSft 

rti * n«i * J: < m&ftiz ftx&z tiz „ h 7 > * * 5. ^— tf t o t, vt a:, 
«jo ffittrt-c ^ site mmtzt -mz&mnx * set #*n e> nx v > 5 fr\ 

Mm\£&^z$m\Hz'jymztitz* y^tmt. - , mri< l zx< to}(btitz/m 
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lijl :S. mobaraense IF013819a^CD7 , b 7*0 >*y;u* \z<DC. 
glutamicum ATCC13869(C tettZftm 
( 1 ) S. mobaraense IF013819E&* r ?>Z7)l$ I ±—£ 

S. mobaraense DSMZJfcS* h ^ >^^*;i/^ ^ ±-¥&fc-fmm\WZikfc2 
ftTl^3[Eur. J. Biochem., 257, 570-576 ( 1998) ] Q LT, fid 

WXJ^[Biochim. Biophys. Acta, 72, 619(1963)]) Mb&S. mobaraense IFO 
13819(D^fef4;DNAd^|jjc^! h v>X^>^ £pfl^£ 
P CR&£T«§friiL£o P CR^tUzfiPyrobest DNA polymerase Ck'ffi^L'^) 

&/ih\ jKi&^m^^fi^-rsT-p rn;u«ofc 0 

(SB^'J* 5 ?- 8 ) 5-GACTCCGACGACAGGGTCACCCCTCCCGCC-3' 
(@^'J#^9 ) 5-CGCTCACATCACGGCCAGCCCTGCTTTACC-3' 

EWm%8, 9 : PCR:/^ t- 

&(ciM?iUfc#Jl.Okb®DNAfrrtt-£s Random Primer DNA Labeling Kit Ver.2 
CZMmm) t [a-^P] dCTP£/n^T, ^MC07°D Mj-;K3^^T 
DNArn-^ft^Lfco \tm.Ltz7u-7'tS. mobaraense IF01 
3819«£ftDN A Molecular Cloning 2nd edition[J. Sambrook, E. 

F. Fritsch and T. Maniatis, Cold Spring Harbor Laboratory Press, p9.31 

94 K-isByzftitztz. ^Mwmm™ I TtfJ 0 tU £ ft Z>m 4 k b ©Brtf-fc 

r7>*£Ol^ trite W#i£UT^SCi: «I^T*tfeo ^CT'S. mob 
araense IF013819<Z)^fe$:D N A^SacITrPHb LtzlfoA k bcOKr/tSEASYTRAP V 
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er.2 CMmmtm &ffll^T#P-^y;i/«»*»t:J:»j|£OlRU -ft£pUCl 
8 {Hmmm) (bSacU®mzffiALtz'&, Escherichia coli JM109 (HiiitW) 

Mzftmbtz h7>^yHU- tf<DDNA7"P-7£/IJ^T. Molecular 
Cloning 2nd edition[J. Sambrook, E. F. Fritsch and T. Maniatis, Cold Spr 
ing Harbor Laboratory Press, pl.90(1989)],kJ.$<7):3 d~— >w yu^-r-tz— 

ftM\Zi)!:'*LLfz£Z?>. S. mobaraense IF0138190D h 7 >X7';b* ~ ±— tf©jB 
fzi r-tt* S. mobaraense DSMZW<7) [> 5 >X^;i>* ^ ^— fe'Mfzi f-fcM DiUAWd 

*»j £ >r j t % z. t ntzo 

A*- ^^Itfc^'^^ D N ANfrJ S d # WJ L£ 0 ^CT7d^-^-^ 
ttfc Verity ^ 7i-)immS&0)t o -- > ^.l&frfco ^D-r> ^'ttTAKARA L 
A PCR in vitro Cloning Kit VmXitm) tmm>j 1 0M>TOWJ" 1 1 tC 

0) 5'-GTGACCCTGTCGTCGGAGTC-3' 
1 1 ) 5'-GGCATCCTGTCGAGCGGCTC-3' 

SaW^-lO, 1 1 :S. mobaraenseCDro^-^-M^ctt/v^^ffi^JcDfc 
»0PCR7*7i'-7— 

^(D*S3^ SalI<D#-fe >y h T^-f V-£#R^ t £tlift 8 0 0 bp<DPCRi# 
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tzo *Z-Cs ^O«8 0 0bp©PCRJiMB»fM-*1*M s P9-0 7 0 2 9 lgfttt 
<7)pVC7©SmaIgPiu(C^A-r SltCJLoL pVITGS5£f#fc 0 £ ?>lCpUITG£Sacl 

7 # d — xyjlft'Iiift; «t 0 Ial43i L N d cDNfrtt £pVITGS5©Sac I iftmzffl A U 
, , ;£^:Mc7)h7>x^;u^^^--tfjliafE : F^^tf7'7X^ KpVITGC&fll&bfco 
flu 4il£fiIW©iJll/Ett *y * - * * - * — 9" £ ;b v - * x > v > 7 * * h ( P 
E777-f h'A"<tyXrAX|ti) hDNAy-^x>^-3 7 3 A (PET 

> * * * ±— tf r-cDfid^J^/j'N Lfctf, N 3l7;y ftfld*W -> 7 

r ^ /ftffid«iW&>;- 1 3 tc/j<u£ 0 
( 2 ) h 7 >x ^ ^— tfaCs f-7o^-*-MMco« 
C. glutamicum^ailKa^lPl^ >^mr&£PS2<7)jiifK r-©l%imUJtlC^&£ft 
TOS[Mol. Microbiol., 9, 97-109C 1993 ) ]o ^©^'J^#^^ LTffi^J-S l J- 1 
4 fcfiHW"J 1 5 C/iiltT'? ^ "7-$^ U ffiifefcftoTJSIK LfcC. gluta 
mi cum ATCC 1 386 9(D Sfefcf* D N A P S2 * > / ^ pj /- <0 4 - v x - > a > 3 
K > CD5 ' - L«£«<oro*-^-*^ft[lJ«ftPCRiii(ZTifiWUfc. 

4) 5-AAATTCCTGTGAATTAGCTGATTTAG-3' 
(mm' J 1 5) 5'-GAGCTCTCCGGCGTATGCGCATAGAGGCGAAGGCTCCTTGAATA-3' 

ffiyj#-^ 14, 15: PCR77 <i v- 
-A\ ^Mf^J 1(1) T-sfe&Lfc h 7 >x^';u* * ewiBG^EjajS* i: 
1 6 fcffi0J#£9fcjj*Ufc:77-r T-££f£U S«»J 1 ( 1) T-fK 
f# LfcpUITGfr f,7U7DF7>XW; ±— KO«e-?1H«* P C R iSCCT 

lilitfeo 
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(I2?'J« 1 6 ) 5'-ATGCGCATACGCCGGAGAGCTCTCGTCTTC-3' 

1 6 : PCR7*7 <i V- 
l£HS$-B-fcC. glutamicum ATCC13869(DPS2Ma?-(7)7 , D^-^-^^tf 

RKJfc« 1 jlc 1 SS-tfTieMfc L/n ffi*l#S 1 4 i:fid^J#^9 eiut^n^t 
-a"-PCR£*tV\C. glutamicum ATCC13869©»^@^ 

p * - gstr ftfc y u r n aw ^ h 7 > x 7>^t— e 

HrJV&ttMUfc. C^rri'. ^EASYTRAP Ver.2 Cfcifiiatt®) £JHMTr#P-X 
7;i/fr£>[i!|ifc£U »J ; P9 - 0 7 0 2 9 limcDpVClnSmU'tMlzWXt&Zt 

(3)7*b7*P h7>^W^t- t?ja3iE-f<DC. glutamicum ATCC13869T*<7)$8 

'J«J1 (1) T-fi^LfcpVITGC (ro^-M^rDF?^^ 
tfffle r-©1-^TA s S.mobaraenseiti^) &£^fci\ 'Jlfl&W 1 (2) T*t» 
^LfcpVKPTGO (rot-^-ttC. glutamicum ATCC13869(DPS2iSafis-?Ll3^T\ 7* 
U7*p h-7>^^U^^.7^— t?5SfE^(iS.mobaraensefi^) TC. glutamicum AT 
CC13869£J&H4£&U 5mg/l£>7 pt> A7 x - p-;u£#tr CM 2 S^igife 

(gfaii*7s h5-7 h lOg, HJ7*b> 10g, i'a-^P-X 5g^ 
NaCl 5g, 15g, 1 UztZ) -C^LtzMfcZMtRLfzo 

&fc, M^UfcpVITGC&S^teu pVKPTGO£Wf £C. glutamicum ATCC13869&, 
5mg/l©7Pv A7x-d— ;u^^tfMMrti*igife (40m— X 3 0 g. mSt 
^7%*s*jL J Gitfm 0. 4g, «7>t-^ 3 0g> U>K-7k^* 
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■j* a lg, mmkt&m® o. oig, «7>^>iyj(iai o. 01 

g, 3-7K»W@M 2 0 0 jug. 5 0 0#g, DL-^*-> 

0. 15g, ii^y^A 5 0 gs ;K"C 1 Lt: LT p H 7 . 5tll) 

n^en 3 o °c. 4 8 mmm t fc 0 *ftjs&7& i o # i ©isii±?»& s d s - p 

AGEtcC't-LTfr^Biosci.Biotechjiol Jiochem., 58, 82-87(1994)iiGiiCDtt h 
7>7^;i/7 ^-Hfffitf&JlRvr, t»ot (Wlita, J. Sambrook^ (1 
989) (ijtjidi) {cM.0s^nS«to*--«5^f-JIKi) ^^>7D.y[>$!nf;. 

^ Wl/im h7>7^^; t?0*>«fc«if U t S d £ ttT? § * o fco w i- 
0)teai«t •) S. mobaraensetf) h7>7^^ * -VCDi/yj-frMMlZC. glutam 
icum ATCC13869(ziHNTIi^fi6U^^Ch«,t^^tito 
'J^MflJ 2 : J 'J gwj^x 'Ji)i>' | ft A (C. glutamicum ATCC13869) 0)811 
Ml&Jffl* W^K^y^^r?- KftcttES. mobaraense IF013819lli;fe<Phl$fe 

( 1 )C. glutamicum kKCUmmm&>8* >;V? r ft<D is 71-)Wm*4it 3 r 

c . gi utami cumtDSiiK/tf * > > w HT'& s ps2Mfc +<ofm ai&c yad£ £ n 

T^3[Mol. Microbiol., 9, 97-l09( 1993)] 0 CO«*iJ*##t: LTfiJ*Wj l 1 
4 1 7 C/fxLfcT-^ v-££$U 'j£K0J 1(2) cD/jvAtCcfc U ffl 

MUfcC. glutamicum ATCC13869(D&£{£DN Afr£>PS2lC*U^-f Wt*ft© 

n *w 7* ^ 7 i» 4 4 &s ( 9ir)\,<\-r* k 3 0 7 ^ j mm t mmmmm 

-±.WAt £ P C Ri£(CT»« Ufco£ 1 7 fcij* Lfc 7*7 v-tt h 7 

>7 7*;u* if fc©i»&ae^s«»-rsfe«)K:, ^h 7 >^w^ 
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(I2*J#^ 1 4 ) 5'-AAATTCCTGTGAATTAGCTGATTTAG-3' 

(IH?'J#^ 1 7 ) 5'-GGGGTGACCCTGTCGTCGGAGTCGTTGAAGCCGTTGTTGATGTTGAA-3' 

lSd?<J#*f 1 7 ; PCR7^ -T 

-A\ m^J 1(1) -CifesfcLfc h 7>^y;b^ 5. ±- -t?M£ -f KSfll&fc i: 
icft^ij*^- 8 4: fl£« 53- 9 fc/j* Lfc 7? J U 'Jgftftl 1(1) T-TO 

fee 

JHW^f-frfcC. glutamicum ATCC13869cDPS2(3fl| W^flcDN* 

r-«J«® P C R/xl« 1 // 1 £&-tf-C»i£: U ftWMij 1 4 hftlWr*} 9 £JII 
UXZutt— P CR£frl\C. glutamicum ATCC13869WS0IKIL&JM* 

r-07-D^-^-M=£^tf5- l:«ttti:N*iS(l!l7 , .^yflt4 48^3 

Tii d J; 0 J 1 . 7 k b OJffltelWf It fctfcUi U:. : cDKTr) 'r 
£EASYTRAP Ver.2 {'ZW&ZiM) ^nv>T^^o-^^;i/*^inii|XU WDB»"P9 
-0 7 0 2 9 1 McDpVC7(7)SmaI«(Z^A-r-5)Ch(CJ;^T> pVKTG3£ftfco 

Ztzs pVKTGS^KpnliiXbal^flV^T^bt-SC^tctt), «1. 7kbtf)C. g 
lutamicum ATCC13869tf);»gtJf * >/^lHE-F©7 , D^-^-^$^tf5- 
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tzo Z(Dmft*<ftti%¥9 - 3 2 2 7 7 4 BfiB<BpPK4©KpnI-XbaIiM£flfA-t 5 
Chtaot, pPKTG3^^bto 

( 2 )C. glutamicum ATCC13869<7)||Iiraj???* >v^^(7Dv^'^;ufid^J^JIJ^T© 

ffi^ U:^^^ pVKTG3& 5 1 > (ipPKTG3 ( ifi ■tffcsfelCT'D^- 
)W<7?- K££t>"N« 147; 7 $^£fr£>&Sj£ifc r-ttC. glutamicum ATCC13 
869ih^T\ h v >X $01/* * KilNs r-liS.mobaraenseiij^) &/IH>T* 
C. glutamicum ATCC13869£JF;fl« U 5ig/l(D^D7A7i^^SUH; 
2 5mg/lfD^i-v^ v>£3trCM2 S^WttW.tf LfcjH#*ffi**Ufco & 
jCMKtfcpVKTG3^>50(ipPKTG3^^-rSC. glutamicum ATCC 13869£, 5mg/ 
l^ A /D7A7i-3-;i/$)5Hl±2 5mg/l£)#7-vi' l:,hlMMMi{* 
MT- 3 0 °C, 4 8 Lfco W*M* 10 jul Otti&.i'.rtte S D S - 

PAGE (Ct»!i LTfr ^Biosci.Biotechnol Jiochem. , 58, 82-87( 1994),ld»lc7)|; , i 

to 

:C. glutamicum ATCC13869(D«^)** W^gg yyt;K7f Kfc 
&ffilfcS. mobaraense IF013819rll^7'P h 7 > 7, | — g jgfe£ji3fe f- 

( 1 )C. glutamicum ATCC 1 386 9c7)«OT^ W^RO^^MKfllftfi t%>7 

C. glutamicum©«M^>>'^^T-$>SPS2(Djtfe : ?ra [Mol. Microbio 
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1., 9, 97-109(1993)]£##fCLT> ffi?'J#^18, H?iJ«19, «#^2 
0, ^LTf2»^2 ltc^L£7*^ T-££$Lfco 3»J1 (2)£>£& 
(CJ: r>«LfcC. glutamics ATCC13869(D^fe^D N AA^.ffi^^ 1 4 t& 
» 918, & £ l 1 4 fie^ij#^- 19, & £ V *ttE#Hire 1 4 tffi 

»9 2 0. <fcSuttiI3»J*^ 1 4 fcffifl|#$2 1 <7)»£fr-t*KJ; 0, PS2tcfi| 
VitZ9>'WR<DN*&1M7 i;m%?tl?tl3 0, 3 1, 44, ££t>'68 

HWtt&fttrS' - LM«fcfcPCRi*fcTJatelUfco 

(fid4W; 1 8) 5-CTTCGTCTCTTCCCCCGCGCCATTGTCAGCGAATGCTGGGATAGCAACGCC-3 

(fimWt 1 9) 5-CTTCGTCTCTTCCCCCGCGCCATTGTCCTGAGCGAATGCTGGGATAGCTAC-3 

(AIW;2 0 ) 5'-CTTCGTCTCTTCCCCCGCGCCATTGTCGTTGAAGCCGTTGTTGATGTTGAA-3 

( filial J- 2 1 ) 5'-CTTCGTCTCTTCCCCCGCGCCATTGTCAGTCAGGTCGCGGAGGGTTTCCTC-3 

mm>s 18-21 : PCR7-7 4 v- 

-/?, 'jiwj id) -t-tfe&ufc r ^ >t, * ±-*v>mte-mn**>t 

(BE?iJ#*f 2 2) 5-GACAATGGCGCGGGGGAAGAGACGAAGTCC-3' 
<ffi?iJII7 V~ 7-** h> 
®Wm^22: PCR7°7^-7- 
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Zti^tim^ZittiC. glutamicum ATCC13869GDPS2£*Eli-f 5*>/S£ 
•RM&=W7n*:-9-fflk&$ts5' -tWitM&»mTZ yfi£3 0, 3 1, 

Ms-e-fcrDfcjgfflifl-g h 7 >x^;u^ =; ^— •Kojae^tRtsflDP crmm i 

A 1 *M-&Tffl$lt U ffd?'J« 1 4 £fid« ! i}9 *m^T? DX*-n"-P C 
R^ffl\ ^ft^tiC. glutamicum ATCCl3869^PS2(zffl^1- 5 ^ >^^flii!ifc /• 
©rDt-J'-^i^^' - l:#jitsj;I>"N«(ll7 ; y (t 3 0 , 3U 44, 

t~tf t<omtiMiz f\ "f&;b*>, C. glutamicum ATCCl3869^^ > /t^TOH* 

T^D-^>/;ur!xai/kfj(cJ: *ft*fttt 1 . 8 kb*»e> 1 . 9kb« 
BTrM-StftmUfeo C©ffrJV£EASYTRAP Ver.2 ('.iZifijffiitK) £JIJUT7:tf 
y;i/*»<b[0|iKU WDBf- 9 -0 7 0 2 9 1 ,MOpVC7(DSmal,W.tc:|iTiA"rSC i: 
CtoT, ^ft^tlpVKPTGl, pVKPTG2, pVKPTG3, ^ UTpVKPTG4£ftfc„ ifiiiiO 

pVKPTGl, pVKPTG2, pVKPTG3, ^ UTpVKPTG4£KpnI£XbaI£J|]^Tri'Hb 
TSC-b^D, ttl. 8kb*»e>l. 9kb<£>C. glutamicum ATCC13869CDPS2 
fcffl Mi f £ * > ^ * «{g : FC7) 7° D ^ - * -$U#£ 5 ' -±«y« N £lfflM 7" 
^^3 0, 3 1, 4 4, 4oit>'6 8^S=J-K1-2»^n^n(DMMtc||||^ 

^^;u*m*i6(c«tDI3iRbfeoCine)0»f«-^BI 5 F9-3 2 2 7 7 4»p 
PK4«KpnI-XbaIg|5{itZfiA-r5^i:(3J;oT, pPKPTGl, pPKPTG2, pPKPTG3, ^ 
LTpPKPTG4£*ffHbfc 0 
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(2)C. glutamicum ATCC13869©8BflS3UI* yWg<Di/7±)\,§m*m^X<T> 

mmLtzr^Zl KpVKPTGU pVKPTG2s P VKPTG3, P VKPTG4, pPKPTGK pPKPTG2, 
PPKPTG3, &SUipPKPTG4£fll^TC. glutamicum ATCC13869£tf^f j l£JlfcU 5m 
g/l©^D7A7xZ3-;^5^li2 5mg/l(Di3i-^-( v>£^tr.Lit!CM2 
Sm7itmr£?lLtzMkZmViLtzo JSiRLfcpVKPTGU PVKPTG2, pVKP 

TG3s pVKPTG4, pPKPTGK pPKPTG2, pPKPTG3 s &SUipPKPTG4£fiT3C. gluta 
micum ATCC13869£\ 5ng/l©^D7A7ir3-jl/$5^li2 Sug/l©*-*-^ 
v>£ratr L,WMM?«(*:iftift7f j en^ f n3 0°C, 4 8ll»^U^o tfhWm 
1 0 n lcD^ Ui'i^SDS-PAGEtciJfcUT*^. Biosci.Biotechnol.Bioc 
hem., 58, 82-87(1994 ),'k].$©J/ih ^ ^ ^-tffnttfc/ll^Txffi&Cft 
oT-)xX^>7d>v h^r-^fco pVC7&3UipPK4<D^*>£><D^ 

£ 1 .C. glutamicum ATCC13869(D«£ffl* yrtVTW t/lT+frfflimW^XO) 





7*D h7>X^;^ t?(mg/l) 


pPKPTGl 


7 8 


PPKPTG4 


2 1 0 



( 3 ) Dispasevftftlc J:57Dh7>7^l/^^ i— 1?<£> Wr fctSit©*ftlB 
pVKPTGK pVKPTG2^ pVKPTG3, pVKPTG4, pPKPTGK PPKPTG2. pPKPTG3> fcS^fcfc 
pPKPTG4=£^-TSC. glutamicum ATCC13869c7)lgli±rit7'07 1 7'— fc?T'&5Disp 
ase (^-y>#-T>vWMMB0 ^&m:mm=l : l£:&3cfc-5£»U 
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p H 7 . 5 , 3 7 °C 1 OmKf&£*To tz 0 Dispase?PHb&«, SDS-PAGE 

&[J. Biol. Chem., 241, 5518-5525(1966)](CT h ? * ^— tfr£f;££ 
(Static £^3, ^51h(5(J[SIDItrSt4 (^20U/mg) Zfit&mtmm 

'M£ff'j4 : u U^I^Z IJ ^ A • Z2j£=Z?*2. ( c > ammoniagenes) ^ga|| 

( 1 )C . ammon iagenesMJMJF? # W * * ¥SO > ?j-Mm £ *j "f £ 7" □ 

C. amoniagenes(7)«OT^>^^K(SlpA)(7)iiSte ; Fffi^J 1 0-1 

0 8 6 7 5] LTffi*'J# 5-y 2 3 2 4 L£77 

^UttUacftoTMb£C. aminoniagenesW^^DN A^^«^l^ w< 
^rKSlpAmfc-r-O-T-p^-^-M^atfS' -l:^hN«fHiJT^ft2 5 

#^2 4 tOr< t Ac 77 -f h ^ >7 7";U* ^ t-tfh^lfsi^i 

(mm%2 3) 5'-GCCCAGAAGCCCAAAATTGAGATTT-3' 

(m^m^ 2 4 ) 5'-CTTCGTCTCTTCCCCCGCGCCATTGTCTGCCGTTGCCACAGGTGCGGCCAGC-3 
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2 3, 2 4: PCR77 >f T- 

&'£,Jp}ftji£-££C. amnoniagenesWilljaa^^ >^^rr(SlpA)3nfiiT-^7*D ; E 

C R/xi« lult. %fMM 3(1) T«2tf£7W>i£.W§ h ^ >x 
* ^ bfMfc f^CD P C FJxJ^ 1 /i 1 £?K-trt&H?l £ U M*WJ- 2 3 
£n»id4WJ-9 £jl)OT7 D*:*-n-p CR£frl\C. aimioniagenesCDM^/tf 
^ W^fKSlpAmfc i'-CDrn^-V-WMZPitsS' - I:^^N*»IT ^ J 
fig 2 SiJMn-HtSMCf^^ntrDiSiWI r^>2tf>* 5*- 

Mr)!* &EASYTRAP Ver.2 ('KifiJBttiRl) %)\}^ZTJin-7> >f)lfrt>MML, pVC7 
(7)SmaI,W/:» Af 3 C £ lz oTpVSPTGl £f!}£ 0 

(2)ro -E- ^HTlMcD'M ; C. glutamicum ATCC13869cDf«^^ >rt9Tt 

C. glutamicumCDailKli^^ >^HT&£PS2cDj^fi^yiK^ [Mol. Microbio 
1., 9, 97-109(1993)]£##fCLTffi«^i 4hffi«£y2 5tc,j-<U£7'^ 
^-^fr/jJot/zo 'JWJ1 (2) cD/J^CCctOML^C. glutamicum ATCC1386 
9CD Vtktefc D N A A* e> PS2 \Z ffl "T 5 * > ^ 7 ^jtfc^ CD 7"Dt-^ -ffiJHte ^tf 
5' -h«PCR^:t«lto Sfefi3fiJ#^2 5tc^Lfcr7-fT~i±C. 

7)),9l1—-VmB=P) ZmmtZtztsblz, C. ai»niagenes©ifflI!&3IJf 
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(mm^ 2 5 ) 5'-CGCAGCCAGCGATTTCATGCGTTTCATAGAGGCGAAGGCTCCTTGAATAGGT-3 

ftQ?iJ#^25 : PCR7°7^f v- 

- -/J, C . ammoniagenescD * > ^ 9 T5 ( SlpA)£> 7i-)\,$m £ HtZ 7 

o- 2 6 tmmn 9 ufcr^ 4 -^-^fr^u 'jisssw 4(1) -era l^pv 

SPTG 1 jjp <=> C . ajnmon i agenesMIJMJtf 9 > > W ft ( S lpA ) <0 *s V1- mm With 
7am&fflttZ b 7>Z7)lf =• tfOjflfs P C R&£Ti8fc.i Ltz 0 

(ffil0J#^ 2 6 ) 5-ATGAAACGCATGAAATCGCTGGCTGCGGCG-3' 

(E#I*S26; PCR7 v 7-i'v- 

&tc, i$ih?12-tffcC. glutamicum ATCC138690)PS2(z>HI.i!i-f 

fcC. ammoniagenes(7)«^^ W?^^t(SlpA)OJ/^;uia3?ij^-f S7*Pfi5 

7— fcfigfc?) CRK« 1 // 1 £S-tfTlff3^ Us 8B»^ 1 4 fcB2 

^#^9 4ffl^T^o^t-^-p CR*firl\ C. glutamicum ATCC13869CDPS2 

izmMtz*>wm&fc?(D7'n*-*-m®%&ts5' -±w&itfit&> c. 

ammoniagenesCO«M^ >W&(Slpk)<DNM1®M7 I J &2 5&&&?— 
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£EASYTRAP Ver.2 (SIMH) £Jfl^TT#n-;Wl,fr^OI]iKU #08 ¥9 
-0 7 0 2 9 UBii©pVC7(DSmaI«(z|iTiAt-?)-i:(Cj;oTpVKSPTGl^m^o 

pVKSPTGl^KpnIi:XbaI^/|]UTvmbt--SC^(CJ: 0. $<J 1 . 8kb«C. 
glutamicum ATCC13869c7)PS2(c>fi|^i-rs^ >/^OTfzi {-(Dy'n^— 
fttf5' - k?rfU#£;fj-t§ N C. annnoniagenesCOWdi^^ W^WSlpAJcDN^yili 

rr/V£«Jt : 9 -3 2 2 7 7 4,id^^pPK4cDKpnI-XbaIi , !15te(cf l TiA-r€»Ci:(Ccfc 
oT> pPKSPTGl^^Lfeo 7*7* « KpVKSPTGl & <£ t>* pPKSPTG 1 £: & (c N 7°P 
' J E— (iC. glutamicum ATCC138690DPS2j£i<K TtC I li^S U y^tM7f KfctC. 
ammmoniagenesOSlpAtCiti^LsT'D h^>7 7';i/? I ±— fcf&S.mobaraensefzil] 

( 3 ) E.colitD t a c rp^-^-ACtii 

E.colicDt a c7D^- ?-#7o— Wh^ftTl^r^X 5. KpKK223-3 (T 
YytA7TjRy7tl) ©ffi?'J^##(3 tTS2^'J#^ 2 7 ^U«^ 2 8 (C 
/f^L £7*7^ Ufco pKK223-3<DDNA/tp£> t a c 7D^-?-(cfflfi 
T3#lJi£PCR^3Tigi|iU&o ^fel2^JS-^2 8(c^U^7-7-r v-(iC a 
mmon iagenes<7)M3tJf ? > 7 % ( SlpA) O ^> 7*±;H#iJ -f § 7° P flfjggflft- 
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VMfc?) &ffi%ktZtzto£.* C. amoniagenes<D«M* W^fS 
(SJJWf 2 7) 5'-GGATCCGGAGCTTATCGACTGCACG-3' 

(§d»^2 8 ) 5-CGCAGCCAGCGATTTCATGCGTTTCATAATTCTGTTTCCTGTGTGAAATTGT-3 
M$m'' }27, 28 : PCR7*7 ^v- 

^dfifrri^-B-fc t a c rn^-^-cfli.waautf© p c r&i&wl luit. 

XWJ4 (2) T'WitiiiZittzC. amoniagenes<D»i<J^^>>'^fr(SlpA)(7)i>^ 
i-^WJ^^jt?.7'oii?i!W? h v >X7;i/* ~ b'Mfc »PCR 

uim i i £aw x&mt u e*ws 2 7 taywj 9 zm^t? □ 

M— PCR£fH\ t a c7Dt- ^ — &fitZ>, C. aramoniagenesCD«M^ 

-eater-) &jpjw$-&fc 0 r*"D-xy;i/«Mj(zj;i9 > fcil. 5 
kbWJfflb?Wrr,-SttaiUfco dOfTrtt £EASYTRAP Ver.2 Ci£?fi^l:^) £JI]OT 
T#D-X^;Ufr<MyJiKU JOTF-9 - 0 7 0 2 9 1 ,ffl.l(7)pVC7cDSmaIiWvj:(c-f.Ti 
A-TSd fcfc: «fc oTpVTSPTGl^^feo iwidiOyii&tttoTffiAWiVOJftiailWO 

ite&*?f i\ T-mm v (Dm&MiR r-tmmz nxu&z tzmm u 

£ tzs pVTSPTGl SKpnl £XbaI I ^Xffiitt 5 d t«fc 0 . -W 1 . 5 k b 0) t 
a c 7*d^— ^-f&X ammoniagenestD«Sii^>^^W(SlpA)(7)N^ 

dCDlTrM-^M¥9 -3 2 2 7 7 4 MWpPK4(Z)KpiiI-XbaI«tc^A-r?.C 
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iz iot, pPTSPTGl*J»S5Ufc 0 7*7^; KpVISPTGli3«fcVpPTSPTGlttt*)t:, E. 
colit£*c7)tac7D^— # — .C.animoniagenesOSlpAtctiifc-r-S^^;!/^^ b\ 
S.mobaraensedrJa^-f £7d h7 >X>7)1$ H—emfcTX'ffil&ZnTK^o 



(4)C. a»niagenes<7)iaDIK4M^>>'^??0*>^>'bffi^J*iiJl>T<7)rD h5 

W&LfcT^aS KpVKSPTGK pVTSPTGK pPKSPTGK pPTSPTGl£JIR vtC. glu 
tamicum ATCC13869£Jfmfc$lU 5mg/l(D7 A 7 x u— ;u$>-5l>(i 2 5m 

JifNL/ipVKSPTGK #>5UipVTSPTGK pPKSPTGK pPTSPTGl&Yj-f&C. glutami 
cum ATCC13869£\ 5mg/lc7)7 p v A7 x ~d— ;i/$>£lA(i2 Smg/lcD*^^^ v 

>£fvtr i:,WMM*fltf$)fc-c*ft*ft3 o°ctcT4 swimiftjgbfco *?a5H*r& 

1 0u lMJil^SD S-P AGECiU^e., Biosci.Biotechnol.Bioc 
hem. , 58, 82-87(1994),}i!itt©tri h ^ > 7 y;U7 * ±— If^^ilJ^Tx'flV^t^ 
^T^xx^>7D'vh^ r oL *<DWJ& pVC7&SU2pPK4c7)i:**>?><7)^/7 
*-T**k (Steffi :»i:<7) 7* o h7>^W 5^-— b*W>^«lS^nfco f^tfJ 
«C^>«}!il&^2lZ/i<U*:o 



7 7";u7 ^ ^— WftWMMlxi 



777; K 


7d h^>7 7*;i/7 ^t"— tf(mg/l) 


pPKSPTGl 


1 0 2 


pPTSPTGl 


7 4 



(5) Dispase^bt«t5 7*D h 7 >77*;i>* ^ Wrhf5txtf>J&0i 
pVKSPTGK pVTSPTGK pPKSPTGK &30ttpPTSPTGl£*-r£C. glutami cum AT 
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CCim9(0i&m±Mlz7UT7— t?T*fcSDispase(^-U >#-v>M>r Att») 

^mn:mm= 1 : 1 fc&aj^tjsainu pH7.5, 3 7°ct iimsj^to 

fco DispaseMS^ S D S - P AG E £^7Dj&Stt£ h 7 >77';u* 

— ztmzm%ZLtztz*>, Ami£&&fflbi£t&ft W2ou/mg) tut 

( 1 ) S. mobaraense IF01381ftf*(D^Mit «t 57D h 7 > X 7;U7 i tfCO 

S. mobaraense IF013819W& I S P 2 rWftJfe (fft/tfx** h -7 7 r 4g, 
&^h7^h 1 0 g, ^3-7 4g, ;KT'lL!:itpH7. 3C 

mm t- 3 0 °ct- 2 4 wfumsaLfc, - lomit, -jmm 4 ( 5 ) t- 

fcH]Ofc:7D h7>7W tz#MbTU3pVKSPTGh pVTSPTGK pPKS 
PTGh&3^ttpPTSPTGl£*j-f3C. glutamicum ATCC13869(7)M ii.'i 1 0ml5 
^ > 7-7 > 7 -f ;u-7 -T? JUjB&fci&bll U 30 °CT- 6 L fco 

SDS-PAGE &m * 7*D«jffif»ft £ N v >7 7*;b7 ~ ^— tfCtll &ttgg U 
S&fc'W KD^^-hi&tT^ffifcSffRDJttfin (#j2 0U/mg) £ 
fitZ. h7>7^^^t- IfJStt&fltKbfc* $Ltz. SDS-PAGEt, P 
olyvinylidene-difluoride(PVDF)M(c-tr ^ h'7'f7*D > yf O^Lfc (jfife 
f7D-->7'©fctocD^>^7m^igMrr. ifc^b^lalA ( 1 9 9 3) ) , 7 
DyrOm PVDFl^vWJ U7> h 7;i/-T&& U J» B 

+>-- (^;i/4 7 6 A x ^-*>x;i/^-*t») T"N«^^ yfgiE^ij^rr^ 
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(H)-cDN*«r^y mmm&% Lx^z.t tmmz ntz 0 

( 2 ) S. mobaraense IF013819TO®^C J; Z>7nffife%m% h 5 I 

S. mobaraense IF013819f*£ I S P 2»*;'UI!iT*3 0°CT" 2 4 MM L£o 
-OtftM 10ml £i&(V,)«c J; 0 U MMj/KT: 2 |u!»U£o ii^ 

7*P h7>^^;^ = tf^MLTt^pVKSPTGU pVTSPTGK pPKSPTGk & 
£UipPTSPTGl£;fj f£C. glutamicum ATCC13869c7)^i^ ttil 10mlS/>7 
7 > 7 ^ i^-tffl Li&fll U 30 °CT- 6 mimi'i Ltz 0 S D S - P 

^ b'p^rit^-h^T^ xmw.tmmbitim (^2ou/mg) z+jtz 

Y^y 7,7)1* li— VrfMZMmLtzo £tz, SDS-PAGE&, PVDF 
mz-tl h'Uruvrj >7btz (mx??n-->ycotzfc(D*>^?nW 
ifi^b'/'fTilA ( 1 9 9 3) ) o 7'D-;fO^ P VD FJK£*^> 

-7 u r> h u i«a^ tfco b ^ >x vk* i 

- -<d n mv&t * y g?ed^j & m LT H S C t &mm$htzo 

'MMme :C. ammoniagenescp|ffl|}aM^>^°^^I(7)->y^-;i/gg^ fecfc^Strep 
tovertici Ilium cinnamoneum IF012852&jte<?)7°P h >X7';i/^ ^ ±— tf £p 

- h r 5 sagy & w t % m&MBT- & m i > tz z p h z > * ^ * s ±zrgg#Mi£ 
M 

(DC. ammoniagenescD«aJi^>^7KOv7"i-;H2^ #<fctfS. cinnam 
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onieum IF012852[t3*cDrn h =? y7,>7)\s$ X i— b? £u- YtMlMZMt* 

S. cinnamoneum 1^2852(0^7^X7)1* I i--Vm{R?mtmzmzikfc 
ZtlT^ h (mm 1-295649 ) 0 7 I J M»l#El^«o32«FI icT^ru^ 

mm. 33Mfr £>86-flu;i £-zft7°n?My(Df\Wk 87#@*^4i6^i:i 

to 3; £ ^.sSJ&te fits * X KpUJ-MTG T:^ft« Life Escherichia co 
li AJ13669&. 1999^|-:iOJJ14IIM (j-t- FERM P-17602hLT, ■ r.^tt 

K'KfiJ r/?r.5!tt*flfWr(ll^|K| =P305-8566 #JjMo < 1 HI 1-3) 
t3Vo-.it LT$> 0 ,2000<|-: 8 JJ28I lUttT" h < tl. 
' JFERM BP-7287/M ftT €> o 
SrplU-MTG«t0iWfl^BainHIT'7"l/7'D h7>^^;v^ ^ tfiQfc J*-^ 
M£ 5 W&m. 5Kb£ UJ 0 II! U dix£pUC19<Z)BanHI LfcpUC 
SCTG£MLfco 

pUCSCTG^fTf^t LT.fidJWM 4 fcftHW.M 5 £,j<Ufc77 < ^-£rY)jJt 
U S. cinnamonieum IF012852|I|^(D7"D h 7>X7)l# ~ ±— M £rvMte f- 

InJ t «t -5 C3PCR&tCT«i Ufco 

(fldiW'M 4 ) 5-GGC GAT GGG GAA GAG AAG GGG-3' 
(ffifll*^ 5 ) 5-GGC GGA TCC TCG CGT CGA GAG GCG TGG ACT GA-3' 
<mmy U— t*7s h> 
W^4.4 S 4 5 :PCR7'7^t- 

Mz s %MM4(2)T-Mm\stzf>?zmGi%mmt\sT. mm^4etmm^ 

4 7Oi^t)tiU0, C glutamicum(73«M^>^^K'e$)?)PS2jiSfE-r- 
©rp^E- ffl&&$W-±.ffi&tC. ammoniagenescDWaJl^ >^7WS1 
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ffi?U#^4 7 (C^UfcT'^^"^— ttStreptovertici Ilium cinnamonieum IF012 
&W&(D7n lfi:OBl!^{E?^^-r5fc«){C N Strep 

tovertici Ilium cinnamonieum IF012852rtl*£>7'D h =? >7>V)l# I ±— iftf)N 

6 ) 5'-TAC GAA TTC GAG CTC GGT ACC-3' 
(ISMWfrHM 7 ) 5'-CCC ctt CTC TTC ccc atc gcc tgc cgt tgc cac AGG tgc GG 
C C-3' 

mm^-A 6,47: PCR77 i T- 

fttc % Mtoi^-tffcS. cinnamonieum IF012852if]^(7)ro h7>XW^t- 
r-O-rp^-^-Hri^^trS'- i:^Mi:C. aramoniagenes^Myi/j**:^*?! 

sipacd y^i/ftyaj* #tr «iWtoPCRK*tjj«i mi i Tieaa t u E0Jjr 5 j- 4 6 

fcftMWJ4 5£JIJ^T^DX7t--M-pCR£ffi\ PS2M r-orn^-^-M 
AS&fttr5'- LtfiMhC. aMoniagenes0ffllB*W^>^^nSlpA©'>^;uffij»J 

coRlhBamHItfHbLfc&> T# o-x^";i/fr <b[niiKU pUC19<7)EcoRI-BamHI.«£ 
filiAl" SdhtCfcoT, pUKSPTG2'S^fco iMl/:*?£t:tot, ffiAWr)t«)lfi 
JJtE5»J©yi^*tr l\ T'Sl *) (Dm&Mte^tim^ZtlZUZ Z t ZmULtzo 
Z©pUKSPTG2 , ^EcoRIT-«Ufc^ Blunting kit (^ilMtiO 7?sp»*J(Kb 
U 5 , -^^*U>M^n^5'-CTCTAGAG-3 , ^lil^J^^oXbaIU>*- 

tt») fcffiAU PlfllWbLpUKSPTG2&»lfiUfc. pUKSPTG2£XbaI£ffl^T#Hfc 

4 0 
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+2>z ^1.8kb(Dil!^7*b7 , P y 7,7)1* K1r— fe'jlfc? (7D h 

7>^y;i/^^^— ififte^ttS. cinnamonieum IF012852E&*) *W»)itJU 7 

JiPAfSCilfclJ^-C* pPKSPTG2£«*&Ufco 

7o$j£Stf ©N*«J<7) -,WS. nobaraense© 7*d fi5iSfSPtc ft § Wt> o £ 

o h 7 $01/ * 5. ^— tfififc-Ffc roffiiajSB© -fiKfciS. cinnamoni 

eum IF012852ll]^) o 

S-r^/M'J4(2)T"^^nT^57'7^ KpPKSPTGl (S. mobaraense 1F013 
8l9lh^7*D h7>7W - tf^JWJIJ) EcoRl-BaiHI<7)*<Jl.8kbc7)7 
b7*o h7>X^^ feste r- ZfitsMn ZVWl I'.U pUCl9£>EcoRI-Bam 
HlfiWfcfcWA Lfc(pUKSPTGl)o pUKSPTGlfcAatllffMb U "CJ^J 1 . 2kb<75 WrlV & W 0 MS 
-f i: J££> pUKSPTG2'tcooT 4>AatI Ivi L Hb LTttl.ZkbWrtt-fclSfofc Lfc*<j3.3kbO> 
Wr J ;• £ AS U fe o - 0>#J3 . 3kb©Wf Jt t pUKSPTGl [ lj ;fc<Z)#J 1 . 2kbcDAat UWitZ? 

jfjisayL. , %m(Dmte mi j imz>&-5z, Aatiiww-afipASftfc * p-> 
nwotfiuj (ruro h7>xw - ea^-K^n-c^a) 

»A^n/i^ro^)SlRUfc(pUKSPTG3')o £ ^CpUKSPTGTtCO^T fcfttzpUKSP 
TG2'T**f ft o fc tlrU Cot -5 £*<Z)EcoRI,TO£ fffi**iftHb U Xbal U yti-^WX 
U pUKSPTG3%l»SSbfco ^e>tcpUKSPTC3cfc DXbal©*&1.8kb»Ji u &«J»)UiU P 
PK^XbalMC^A-r^CiltCct^T, pPKSPTG3£fir>3l Ufco 

(2) C. amomagenes(DmB0.M9>^9nOi/7±Mm^m^X(DStrepto 
verticillium cinnamonieum IF012852e£j#7"d h =? y7,7)V$ X ±— \£<Dft& 
ffillf;7'7^; KpPKSPTG2£<fcWKSPTG3£ffl^TC. glutamicum ATCC1386 
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VZBM&Wi U 25mg/lcD£ t^-i v > £^tf ±I3CM2S5i^igtfeT"^W L£S&£: 
MtRLtco M^L^pPKSPTG2*Jj:t>*pPKSPTG3^WrSC. glutamicum ATCC 

13869&, 25mg/\<Dti±^^ ^y^tiMKmm^m 60g, &m 

ktimfa o. 4g. omTy^-tix 3 0g, <)>m~Mm* 
u^a i fiKgmt;KfD«i o. o lg, (m-?>i3>E?mm o. oi 

g, ^7S>i£Kig 4 5 0/ig, W> 4 50/ig, DL-/f*-> 
0. 15g, fii&iJfrisbk 5 0g, /KT' 1 L(zUTpH7. 5C11) 
tt*ft30°a 3BlfflJS«Lfc« ift*»TgUO/z i?rt*SDS-PAGEKHft LTfr 

\w&(Dmt7>z7)i,* x±-vmi£ziti^z, »not^xx^>7 

T & 5 *\ S. cinnamonieumil^O h 7 > ^ ^> £ * i— tf CjfcJ UT t» Jx 
M^/Blfeo *©ISJ& rnflljaaWtSS. cinnamonieum IF01 2852 ill* h > 
\f<DftMti s mM£tltz (M~50mg/L) 0 

%mmi : S. mobaraense IF013819ftl jfe^^a h z >^^^ 5 ±— b'<Q7Pffi 
jgSB^S. cinnamonieum IF012852[hjfeg)7 , nffiIgSB(z-rtf#x.5Cl^ (vWT'J 

pPKSPTG2fe5^(±pPKSPTG3^e,ia^J#^ 1 4 fcBB*J#^4 8 fcljSLfcr^-f T 
C. glutamicum ATCC13869©PS2iS<K?©7 , D^E-^-^^^tf5' 
- ±«US 2: C . ammoni agenes(7)«M * > > ^ ® ( SlpA)© */ % t X S. 

cinnamonieum IF012852e&*c7) h =? y7>7)W Xi— V(D7nffimmm%o- 
h*f 5^£*ft^ftPCR&£Tiii|iUfco 

£fcE0J#^4 8£^Lfc77>f v-fcfcC. glutamicum ATCC13869©PS2jfifc? 
orn^E— ^— fiJ^&^tf5'-±aE^fcC. ammoniagenesCD«^^>7^M(S 
lpAJcDv^^-^HB^J^^bTStreptoverticillium cinnamonieum IF012852fi5fc<E> 
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l7>7>?fr* li— eoDrpfltagSS&W-f SS. mobaraense IF013819te*<D&5<; 

? -tfitfc?) S. mobaraense IF013819th*OJSSft b 

(jE^J#^ 1 4 ) 5'-AAATTCCTGTGAATTAGCTGATTTAG-3' 

(@2»^4 8) 5-GGG GTG ACC CTG TCG TCG GAG TCG GGG GCC CGG GAG GGC GC 
G CTG G-3' 

rt2«y-4 8 : PCRr^ 

'JWI 1(D -CifcSUUfcS.aobaraenselh* h^>7W^ "t" If CD 
mi (l)T?l&WUfcpUITG<p^S.Bobaracnsertl*tftJfth^>^^^ = tfCD 

(JIWWv 8 ) 5-GACTCCGACGACAGGGTCACCCCTCCCGCC-3' 
(ffiI*WJ-9 ) 5'-CGCTCACATCACGGCCAGCCCTGCTTTACC-3' 

ffl$Wj8, 9 : PCRT^v- 

fcfc, ^ftWSMSS-frfcC. glutamicui ATCC13869cDPS2^fe-PCT)7-D^-^ 
-tS«*^tr5 * - h«t« tC . animoniagenesc7)«mJi * > > W ft (SlpA)<7) > 

Z UTS. cinnamonieum IFO12852[b#0 h7>7 3. t-b'©7o 
filitS■|5iB^J ; &3-h*•r€>^©PCRi5«lA^li:^ ^(iOii*a^*fcS. mobarae 
nse IF013819S*©«!» h7>XW^ t?M^£ - H 1" S$t$<7)PCR 
1 ftfi«Hfflfc UE*J#* 1 4 fcKMM9*JBlrVt*P**-'< 
-PCR&ff V\C. glutamicum ATCC13869m2Mfc^O^P^-*-^£^ir5' 
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treptoverticillium cinnamon ieum IF012852d3*©7*o P 7>;*7;i/* K 
ro^DflljgaS^I-SS. mobaraense IF013819fil*©«»h : 7>^^^ 

W1.8Kb©flHfiK«-*ttmufc. Cl©l(ffVftfflB»*ScaIftOTco065I-Cififtt-S 

d t c <t o <fc i; 5tt800bpoittK- * r * p - x y ioijR u 4 ( 2)t-$ 

% t fepPKSPTGl©, Seal ^Eco065 IT* tO 0 lH£ n SHrfr £ Aft®*- S - 1 £ £ 0 P 
PKSPTG4*J«tVpPKSPTG5*fl5^ tfco 

(ftlJWM 4) 5'-AAATTCCTGTGAATTAGCTGATTTAG-3' 

(«*1J*»; 9 ) 5-CGCTCACATCACGGCCAGCCCTGCTTTACC-3' 

(2) C. M iagenes®WJaH^>^^n«^^^«^*J :tfS - cinnajnon 
ieum IF012852il!*7Wf&ffi£JIH^©S. mobaraense IF013819|tl^ h 7 >X 

«S5bfc^^^ HpPKSPTG4*«fcVpPKSPTG54«]V>TC. glutamicum ATCC1386 
9 ftjftnfcft U 25mg/ 1©* * v >f v > ft Sfc JiOTZSSPXWifrC M L fc 0H*ft 
jttWbfco fcC, fflJ«bfcpPKSPTG4S3«tWKSPTG5&Yj1-SC. glutamicum ATCC 
13869^:. 25^1©*^^S/>ftdttJ:3aMG*i*ttftT!*n«l3irc, 3QI1U 
m» U fco m«»TaiOM l©iS*±?S4SDS-PAGEt:(|t UT 6 . mii!i©l/t ^> 

fc;-*©fgJ& S. cinnamonieum IF012852Sl*©rottiggi5^§S. mobaraense 
IF013819rti*h7>X^;i/^^^— fe*©^«^tlfco a3t:7Dh7>^ 
^ ;u * ^-^Mffift/TVTo pPKSPTGlttWJ!Ei:fCffl^e>nt*Jt)x *© 
jS<K-?l»RJc±©^fett^D«SaJ3!) J S.Bobaraenseffi*"r* So pPKSPTG4t±7 , oti$ 
jitttfS.ciiinaiiMieuifiJfefcV^afi^^©^* 1 *** PPKSPTG5 lentil 
1 y^S.mobaraensefi*-e, C*gfl4 0 T ^ &#S.ci 
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(ATCC13869/pPKSPTG5)o 

^ 3 . r D#>j&»i£^ ic J: 5 7-o h ^ > x 7)W * ±— Vwm'k&R 





7*o h7>7W fc? mg/L 


pPKSPTGl 


235 mg/L 


PPKSPTG4 


130 


PPKSPTG5 


270 



'MmM8 : -b'J >7"o^7*— tz(SAMP45)ikifc f'<D*n-><btteZl7^X I Y<n 

mmm 

( 1 )C. ammoniagenes<7)«^^ >^?m<Di/<?i-Mm*fit SrDM® 
fl^-b U >7Dr7- e(SAMP45)M -f- (»71/ 7*0-b iJ>-/Dt7- fc? 
(SAMP45)ji£ifc7') Oti!$ 

S. albogriseolusW^ii-TS-fe 'J >7Df7- b"T"feSSAMP45Mfzi r-Offijaj 
fcWtttcyssg*nTVN*[J. Bacterid., 179, 430-438( 1997)] 0 CC7)fi l I^J$##{c 
LTi5iIW^4 9 fcfi20J#F£5 0t/j5lfc77>f7-^U SAMP45<Z)N« 
7-D^ N f«SAMP45, ZLXCXW7'Bffimz$tsM{K?ffim*9c1 l Z®'<tzm 

(ffi0J#-54 9) 5-AACGGGGAGAACAGCACGGCCGCCGG-3' 
(IH?|J#^ 5 0 ) 5-GGCGAATTCTCCGGCGGGCCGTCACCGGT-3' 
<B2^ja7. I J— r> 
ffi#S^4 9. 5 0 : PCR7°^ v- 
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^-p-mmz^tsv- tmmtc. amoniagenescDmumm* > ^tnsivmfc 

-h*-T5iiB^J^^T'^5o 

(«*J*£5 1) 5-GGCAAGCTTAAATTCCTGTGAATTAGCTGA-3' 

WJ# r 7 5 2 ) 5-CGGCCGTGCTGTTCTCCCCGTTTGCCGTTGCCACAGGTGCGGCC-3' 

IdW 5 5" 5 1 x 5 2: Ht^T-b 7Dt'J> rn^y-^mid-Wm(Drzlsf)(D?C 

^tl^n^^^^SAMP45tDN«-7-nt^ | J M* : SAMP45, f ItC^ 
•£tz?SmB-T-(D 7D^-^-« a tr 5'- h^t-feJi t C . amnion iagenes(DflllJjS£ 

m $ > >i ^ msi P A^fe-P(7) yj-)i§m zstswrnwcmfmi u i s^tf t$ 

ffifcU ifi#&*f5 1 fcffiWff^5 0£ffl^T^nx*-M-PCR£frl,\ PS2& 
^©7*P ; &-^-M^S^tf5 , -±^Ji^C. ammoniagenesMIKyJtJf * 

:P#o-;Wb'8mMjtcJ;^ ^3.9kb©iiilis^fM-^tBUfco PCR»£Hi 
ndIII^EcoRIT"«Lfe^ TtfP-X^bmm?*®^ U ^3.9kb©WM-^T 
# P y;Ufr <b (hWX U HtjiiliWpVC7(7)HindI I I-EcoRI«(;Jf A1" S^^iU^ 

4 6 
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n \,\ vmm. o (Dm&j&fcT&mmatix ^ s £ £«s 

( 2 )C. ammoniagenescDWM^ >^^H0»>^;i/fi^J4fflV>T©-fe V >7 
Dr7- tf®4>tt 

tiBSL-fcT"'?;** KpVSSlfcWlOT, C. glutamicum ATCC1386940fMEttl/, 5 

jffl|RLfcpVSSl*^fr5C. glutamicum ATCC13869&, 5mg/l<7)^ :n. 
^n-;u^^tfi-.,ldMMTGiW^I!iT-30 o C, 70B«TO»tfco dOtf&i&lm 1 
iMHBfcJ; DW&J:ifli:iSMc*MiUfco BittiO.lH'J >fl£^ h 'J ^AlfiffiMrtp 
H7.0)tcsa»Ufco -b 'J >rD^T--tfOW.«(±W TO.fcafcil/Cfrofc. 0. 
25mM(DBz-Phe-Val-Arg-pNA * AjtM) S^ft* £20iH'J >^ h "J 
mm(pW7. 0 ) »±rfl& £ I *fcfcjg(WKi!0i*5O/z 1 ftfln*.* BWh\Q.6mlX 30°C, 
20*>KAfc£H*fc&s 50»^^0.4mi;j||^TMJi&^f?±^^^o410nmconA«& 
U « b£pNA(p-nitroani lide)(7) %4 JlUHf 3 £ 2l fc «fc <0 ?Sf fe£*JWl Ufco 
«c*»\ rt^lTOttl^llSl^UmolcDpNA^M^^Sfi^fi^Lfeo iff 

ZZttfXZtzc mtoZtltztfiVmtX®, [J. Bacteriol., 179, 430-438(199 
7)](Z«kSlt?fittttA»e»3H?Lfc*S*v *»9*/MUi!$©-fe V >7Dr7- 

( 3 )C. glutamicum Am3869fci^T#$*S£ftfc"fe U >yu9-7— tf C <fc 

|^lUtr7^; KpVSSl£ffl^T, HJSW4(2)t^ttLferpfliiggp^#h 
7>X7)l?li— V(DftW%M7"7X$ FpPKSPTGl$^-r?)C. glutamicum AT 

4 7 
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CC13869£fl$M$E&U 5mg/l<7)7 A7i -D-;u£25mg/lcDft:Hv^ v>£ 

SPTGl^W-fSC. glutamicum ATCC13869&, 5mg/l(7)7 o 7 A 7 x - n — ;i/^25m 
g/ltf);^ v>S^tf±5'[lMMTGW^t|}iT'30 o C. 70HOTS^b£ o ift»7& 
10^1CDifta±M-^SDS-PAGE(CfJt LTfr ^fiyj&CDtfL h 7>X^;^ * 7^— V\m 
Zfll^X, f^!:^ot, ^^X^>7p^ h^rr^fi-^fco ^C7)^SAMP45^* 

ifrfiW»;&L££:c:3, ^fi^^mDitW: (^j20U/mg) ^^jtSt^'i 

£tz. SDS-PAGE&, PVDFII^-fe- h"7^7'o^^^ 

>ytto 7oyrO^ PVDF)1^^7-7v-7'J U7> h^-^feU 

^S.mobaraenseiii^cD^fM^e h =7 7)1? I t-b'C7Di»C* 
m&? ^ ^ ^?OPhe-Arg-Ala-Pro©40(7)T =• J mm L J-$ ftT l > 5MfW £ 

lUMilZH >^SI^^y— tf(svPEP)jgfe-Tc7)7D->-(bh^m7-^x 

(1) S. mobaraense IF013819<D£j^-r37D U ^Jgft^T^'— fe" (svPEP) 

ISP2»tg-it!i (iSx^x h ^ 7 b 4g, hxJpx h7^h log, 

4 8 
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-X 4g, *tflLtLTpH7.3tcSlfi) &5UKP7 7 7s=JC800mL3M (5 S. 
mobaraense IF013819tt%ru- hi DJgffil LT30"CT48H#ffik 120rpmtigStg 

*&«Mte58'l>#«U m^Jr^i^l^OTii^^lL'liKtfco 25mg/UD*>^-^ v 
>££rt?20iMr U ^-JtiMiii«T«tf>^We)iifcfi!ift*25iB/L©*^-v>r ->> 
fcfttfO.lM "J >$H- h U >> Attar* (pH7.0) CSSfflbfco /K I.T- 4tfM]J&&& 

-fX0.22#B, it*;i/ h U ^XfLSSO £JIH>TMMw'gt FPLC (Amarsham Pharma 
ciattSD £JIJ^T1.5MMT>^:^A / 50bM 'J >M®M (pH7.0) T"f« 
LfcButyl-Sepharose 4FF (Amarsham Pharmacia*l: ! l&) (Dii^h (1.60 x 10cm) 

!:mu vmmm\K /mt-^^ai.s-o m\mm^Mxnni\\^tz 0 \m. 

|i^>^^j-r5»&luliKbx ££>CcMMI-T- Phenyl- Sepharose HPft^A (lm 
k Amarsham Pharmacia*^) (1Mb. ififfiffi4>£l»|iKU 50mMV >ffi.i- h U ^ A 
ttflrtfc (PH7.0) 4°CT'Wrbfco £*Uc«fc<K 

4C/j?t. ftWfT^fi^r^^ (ffi • fttfltfej ; 'K«D 

{b3*'JS«i£31 II, -(1993), P 187) tdfeTJU 

0.25nM©Ala-Ala-Pro-pNA(My^AttlS!i) £aft-f £20mMU >ft± h U ^Att 

mm^mmmm^m^ ^Mfflo.6miT*3o°c, ^M^mt^^tz^ msm&QA 

mUj|lx.T^^f?Lt^-e-fco 410nm©«JiE£«U jfi«UfcpNA©aS»ffiT 

mmmtLtzo 
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^g(ml) 




S (nig) 


IttStt 
(TO /mg) 




(f£) 




550 


308 


385 


0.80 


100 


1 


7'fW77D-74F 


45.6 


213 


8.98 


23.7 


69 


30 


F 

7xlR77D-XHP 


5.8 


136 


3.83 


35.5 


44 


44 



(2) S. mobaraense IF013819<7ykj?g-f 57"D y tf (svPEP) 

^DTh^77^ — (DMHZIZ TOM *) T-& So 
HPLC^IPc : >7 : HITACHI L-6300, W.S : L-4000H 
*7A : PROTEIN C4 214TP5410 (VYDACIt^) 

M» : 24-40% 7-bh-hU;!/ il^BE / 0.1% h U 7;i/7}-DfM 
(20min) gStcTigm 
irfiil! : 1.0ml / min. 
: 280nm 

±aD»T'«Lfea#^^*4^/ >77>*- h U >yy(/^>x;b7-||;i) 
I ^Polyvinyl idene-dif luoride(PVDF)J15lt'|£¥ U'lfllT-OrYVy-^x 
>-*t— PPSQ-10 (aill^H) KTiray ^ySIS^'J^^rrb^o ^cd^. 



(i^'J#-^53) Gin Ala Asp He Lys Asp Arg He leu Lys He Pro 
1 5 10 



5 0 
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Gly Met Lys Phe Val Glu Glu Lys 
15 20 

(3) S. mobaraense IF013819M/fI1- 57d U >f#TO^7W~ tf(svPEP) 
<mmi"f-filli 

W FWWIiCooTS. mobaraense lF013819ay|:j>£-f 57D 'J >WW^j^7 , f- 

0.25mmol^^j-rS20mM'J >f®^ h U <5Affi®M (pH6.5) (cttSSl^MtftAiljt, 
^:,;:0.6mlT37 o C, 5*}|/UI>ij&£ #fz 0 5(Wffl-:|tt0.4il*/llliTl>afc&f?ll:*-&, 41 

(b) ^tZiAt/?NA(/3-^-7f-;U7' 5. K Wilier?- K&MWi: Ufc44^:0.3mol©ft 
^rf- Kft^jfS20rtU >^ h U *i488ft)i (pH6.5) fcl»!IKIfMt**/JII;L 
^. , ,U.0nilT-37 <) C, 54>l/UJKAfc3ttfco Fast garnet GBCvftM (10% Triton X-100/ 
1M mt®1- h 'J*A (pH4.0)-e?ft/!ffU O.^tlfc*©) £0.4ml*&JIILT/*/,fc£ 
f? Ill* 550nm©iMl& $ JlM/iT t T M«. S 4ctt fco 

(c) '<7*?- KftiSrti: : lmg / ilfclMttlLfc^r*- V®M*)mt U «f 
A#ftft£$J!in LT30°C, lWffl|JEii5*«fc. W'Kc7)^fq^HPLC{CT9Jrrr I T it':t^K 

£-7 A : YMC-PACK ODS-A 4.6x150mm (7^iAy-f ) 
?8M : 0.1% h U 7;u^-dMI?(TFA) -7-fc h- h U;u 
flrt3£ : 1ml / min 
4fttiJ$& : UV 220nm 

5 1 
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oT, Ala-Ala-Pro-pNA, Phe-Arg-Ala-Xaa (ffiJWf 6 8) (it*XaaiiPro-pNA 
T'^O, pNAfctp-^ bDT-*) KfcittK Ala-Phe-Pro-pNA<DJifc«fc<g&fffiu N 
3 # i & S V > fct 4 # B t 7 d 'J > § g ft -f £ r f - h* (I jjjs u &jfct?fc £ /fs 



£5. svPEPcomm 









(%) 


P-pNA 


0.04 


DP-pNA 


0.00 


Z-GP-/JNA 


0.04 


GP-/3NA 


0.40 


AP-pNA 


0.53 


RP-pNA 


0.94 


Z-AGP-/?NA 


0.78 


Z-GAP-/5NA 


1.2 


Bz-FVR-pNA 


0.002 


AAF-pNA 


4.1 


AAA-pNA 


8.5 


AFP-pNA 


26.3 


AAP-pNA 


100 


AAPL-pNA 


0.3 


FRAP-pNA 


49.0 


Suc-AAPF-pNA 


0.01 


SFRAP-pNA 


1.23 


PSFRAP-pNA 


0.2 



pNA : p-— hD7- 'J h\ 0M : 0-±7^)lTX h* 
ffi*l#5 6 8 : svPEPfflSf? 
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(ii) SiipH 

pH4~6 : 20mM mm± h U 0 MMM 
PH5.5-8 : 20mM 'J ym± h U <>A«$ 
pH6. 5-9.5 : 20mM h 'J 

fctt'/ftliJIJU Ala-Ala-Pro-pNA^itni: LT30°C, 5^>[.W&^-a-fc 0 20mMU > 

mm.%niU U fco £;ipH&6~~6. 5T*& §Ch #101 frfc ft o fco 

(iii) pH&#n 

pH3fr£>10£Ttf)0.15M GMmm tt,Z-i?*?-)lf)l#)\,f&, hiJ7(th'DJf 

Lfcfo ^i.^l20^1(cAt»-&fco *<7)^ *>50//l£fcliJI] LTA 

la-Ala-Pro-pNA^jjll^30 0 CT5^>l,",J^^-&fco pH7.0T-£>£WWi l:,'idi:l-;J 

(iv) iyfiiUUE 

*.rM^50//l(320mMU>^h ^^MMM (pH6.5) £0.5nUj||;U Ala-A 
la-Pro-pNASO. 25bM£& S «fc "5 C /JllX.T20°Cfr £>60TT-5#»M t fc o 25 0 C{c^ 

tf>fc^ £iir5if&tt25~30°CT~£> S £ t m^tltzo 

MW-M50//l{z20mM<J>^h U^A^W (pH6.5) £0.5mUj[1;U 4°C£ 
£{i20 o Cfr£60°CT"15#MIIL/U£v U Ala-Ala-Pro-pNA£0.25mMh&£ 
«t 9 C/ia*Ts 30"Cl?5^®JE*&^*fco ±IBT-4°CTM bfc»£0iSt4& 100% 

5 3 
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ntco 

6.5) (3^M^«^:*PX., Sffl-ClO^IHUKKUfco ^tf)|£Ala-Ala-Pro-pNA£ 
'MZ-SktttzbK -fe iJ>7Df7- kTOj^57i^Mf^;i/7t-;i/7 



5 4 
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f\ M tit. 

it a W 








(mM) 






0 


100 










1 


39.7 




4 


59 9 








=Mr7N#^> 


1 


84 9 


•J** 1 IJ Tlx 1*1 L ir.j / 1 J 






f ^ • ^ ^ L.l L19t 


1 
± 


87 1 




1 


98 3 


3— b*7*-fe F7; F 


l 


87 




0.5 


79.6 


» ^ 1 1 J /I \ l 1.1 [ .1 / 1 J 






^777-^> 


1 


165 7 


/ # □ 7d tT— tf OTlUvfrJ 






EDTA 


10 




1,10-7 i^>7D U > 


1 


92.5 








^7*^> 


1 


97.6 










10 


102.5 


7d 'j;i/x> K^7*f-^*— ifPir^J 






Z-(S)Pro-(S)Prolinal 


1 


111.2 


Z-Pro-(S)Prolinal 


1 


105.8 


Z-Pro-Prolinal 


1 


99.7 



(3)S. mobaraense If013819E6*7*D 'J >^fi<j^7^^'— tf (svPEP)Bfc : r-tf) 

?A^bfcsvPEPCDN^daS207' $ y^ra^^ffi^^ixSlgM^Jcl'T'i^ffiOD^^ 
^^iLys-Iie-Pro-Gly-Met-Lys-Phe-Val-Glu-Glu-Lys$St>W'J#^54(C/rNL 

hbT, Si£«oT«L£S. mobaraense IF013819©&£{£DNA£, 6i&XIS 
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w*mmtzii*<Dfflimm-?ffi{bL. w>7ny h- /wry a > 

^ft©#i££J:D»Kl,fcS. mobaraense IF013819©^£{£DNA£SaclT"vfiib U 
^6kb(Dtrrn §EASYTRAP Ver.2 C^MMm) *m^TTiiu-X>f )V&mk®\z. 
ctOlnlJRU^o [ii]Wri-V : l:pUC18(DSacnM(C-f l : liALfe^ Escherichia coli JM 
109 ('HMxiitm) ©n>tr> b-t)llzmXL, ? j 7? V -ZftMLtzo ftM 

7*7 a * K & pUMPl £ ftM (t tz 0 

( SC^'J ft ! J-54 ) 5-AAGATCCCCGGGATGAAGTTCGTCGAGGAGAAG-3' 

ffiW f y5 4 : svPEPJlKD^D-TT- 
pUMPli: UT * n- WL UfcrrJ^ittSfiaflJfc&iELfco svPEPtcm;-f 3svPE 

p&fe r-Kyj^fid^j^94 i iz,}\LtzoZ\(Dmfc r-izzi- Y$ti%T i ;mm*. 
m& btztz.*>. Kizwrnm-M * > z m £ o l tzmwmyy i ; mmu 
om&) £>imu Ei^m^4 oiz>f^tzmfmsv?i?cDT^^m--mm^k r ^. 

pUMPlTSMI^L^Escherichia coli AJ13691£ FERM BP-7160£;L-^ 2000 

1 5 Bttvz*7y^z b0kmz&-z>zm.mmM£ • n«K4fSJi?i 

M&ffifflm(H&m =f305-8566 ^lio < tfjijfi 1 Til-3)l^Ht LT&£ 0 



WO 01/23591 



PCT/JPOO/06780 



( 4 )C. ammoniagenesOMftJf * >^^I®-> S 7"D^jgg|5 

dtj^r^^-Hf(svPEP)ae^) 

'^»J9(3)T-i*5£UfcsvPEP^fi2^^##(CUT, 'MMM* (3)T-^bfcpUM 
Pl£fB^LT, K$»J#*f5 5fcffl*Wf5 6 fc*bfc:T^-f U sv 

PEPOT*D^ii> * LTJ5jt^svPEPS^trJtfK^M^cn*T- tn D/ii^T'PCR 

(fi!*W:/ l 5 5) 5'- GAGGCGGCGTCGATCACCGCCCC-3' 
(ffi#l#£5 6) 5'- GCCAAGCTTGAAGCACCGGCGGCGGCACCCGG-3' 
<fill«7'j-T^h> 
ffl#»$5 5* 5 6: PCRT-v-T^- 

*tx •«^J4(2)T-fl5^UfcpPKSPTGl^f/rMi:UT, ffl*J#^5 1 fcfiWM 
5 7®»^^iat), C. glutamicum©»a^^>^^'rrT-^?.PS2ia{E : i 1 
©7'D^-^-^^^tf5 , -.L^i;C. ammoniagenes©«^^ W1*RS1 

ffi7>J# £ 5 7 Ufc^-f v-J±rnfl}jeg|Jft # svPEP tom&MteT&ffi 

(mm%5 1) 5'-GGCAAGCTTAAATTCCTGTGAATTAGCTGA-3' 

(ffiWOT 5 7 ) 5'-GGGGCGGTGATCGACGCCGCCTCTGCCGTTGCCACAGGTGCGGCCA-3' 

IEWt5 7 :PCR7"^v- 



5 7 
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=3- Ftzffii&®?cmmm&*i/jLi£s j Pit*)mm$M:tz?s2mte?(D7a^- 

9— v&i$%3t$5'-±.ffiM£C. ammoniagenes©KBfl§^Ji^ W\ 0 ^HSlpAC7»y^ 
tfMtC. ammoniagenesc7)«^|i^ >^^WSlpAO i/7i-)l&mzmm$titz 

mm&rv rusvmm^m^mM^^tzo 

(ie*Wj5 1 ) 5'-GGCAAGCTTAAATTCCTGTGAATTAGCTGA-3' 
(lK£'J«- 5 6) 5'- GCCAAGCTTGAAGCACCGGCGGCGGCACCCGG-3' 

rau y )v&mm\z x ^ N mz. ikb««rtt-£M Ltz 0 ?cRmv»&m 

ndl I IT-vi"Hb Ltz'fc, Trtu-xVjV&mmizm U I*J2. lkb«/}-£T# □- 
X^fr£>|i<|iKU 'M&flW 1 )iia.li!6COpVSSl(DHindIII|»(3|.TiAt"l)C^(c^ 

(5)C. ammoniagenesCDM^Jg^WN*^ 'j > 

w w ir j ^ 7 =s- ¥ — tf cd *> $ 

ffillt77 7^ KpVSSSPl£Jf]^T,C. glutamicum ATCC13869^JKW»L, 
5mg/lcD^ D7A7 ^-^-;U^^tf±ffiCM2S^^lfeT^lt Lfeii^^jllR L 
tzo iUrcL£pVSSSPl££-f SC. glutamicum ATCC13869£, 5mg/lCD^D^ 
^^^-=i-^^atr±§eMMTG^tgi1!iT-30 o a 70P#P H ^g#bfco dCD*g«l 
ml fcj&lM^tC «t 0^«±^^S^(;^Lfcc iUfc&O.lM'J >^?± h U ->A 
MW(pH7.0)(3MLfco svPEPcrtrgMJ^IiWTO^^JcbT^fo^o 0.25mM 
CDAla-Ala-Pro-pNA O^^Mm) %<a%tZ>2MW yWcT h ] ) ->A£ISn£(pH 
7.0)(c, i§#±?i$)5^«iB^«50^1SiPx., »M0.6mlT"30°C, 20^ 
fx.J&mttz'&, 50XWS0.4mljfJDx.T^^^iJ:^-ftfco 410nmCDnMj^£$]£U 
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'J»J 9 <fc 51tffiffett6»6i!H? l/fclSlfll, W5(tag/14llSfl!)svPEP*»|SStfcfilfii 
(c 4> MJBA L T I > S d £ ft fc 0 

( 6 )C. glutamicum ATCC13869(z*j^T^>MJ5i^tLfc-b 'J > 7dt7— 

JfKSUfcT"?:* < KpVSSSPl^JU^T, ■*Jl5l6i«4(2){Cik]«Ufc7'D«ia 1 TO& 
F 7 >7 ; t-t*W^>M77 X • KpPKSPTGl^^rSC. glutamicum 
ATCC 1 3869 £ JfcH fe^ L . 5mg/ 1 <D 7 o A 7 x - u — ; b 2 5mg/ 1 <D ?j ± v ^ $/ > 
Sfttf J:,IdCM2S5EXmfl!l-r^ff b£«£«Lfco iSJNLfcpVSSSPl&tf 
pPKSPTGl&Yj*5C. glutamicum ATCC13869&,5mg/lCD? d -7 A 7 x-n-;i/£2 
Swg/HDiii-V'f isy&ftitt l:jGMMTG^WfeT30°C, 70W,«$Lfco W» T 
gUOjfzKDJ&K li/i^SDS-PAGEtCfifc LTfr *k wfJeD^t/i h v > 7 * 7— tfl/i 

*«tvsvPEPiyn : .wt^m«JMu^«±o^>«}*nTv^srD4»jgaiJftg h ^ >7 

* ±— \iO)7uW%&WV)m$ti, XtmcDf&Zb h ^ >77>* * 7— t" 
fcSffRI fc*h?3fc*tfrr S h 5 >7 7\>l/* 5 -t*fl!>#«&j&*8.«> htltzo 

SDS-PAGE&, m&OlJjmzft^T, PVDFJIglz-b ^ h"^ >f 7p <f >7' 
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obaraenseftj|C-<7)3^^tf)^ h => ^7,7)1$ * j— tf ^-^Asp^N^^T 
a V LT*J-f S&^'J £lfeo T O S £ £: jM*S£ ftfc 0 

0 : S. mobaraense IF013819rl|jfe£>7°P h?>X^^ tfCD7°P 

W 1(1) tik'AiLtz h >x^;i/^ * fe"cDj&fc r**'y£& ^(ziW&5j-8 
^ffii!»!J-9 5c,j<L^r7< -7-^rY;^L, 'JUiif^J 1(1) T-TO L^pUITGfr 
h 7 ~ ^~ b'Mfc r-®M*zh£T- tW CPCR&CTWlY, U£o 

«^J4(2)T'^mLfcpPKSPTGl>£r^hLT. iffiJWJ- 1 4 fcffiflj*!? 
5 8, &§Ui?SiI*Wi 1 4 i:ffi^^5 9 Wlll^fc^tz J: 0. C. glutamicu 

mmmMffi* > ^?ni:&zps2mK-f-(D7D^-9-*3ts^ timtc. am 

-Hforp«)S®*^ttffl(c-fflRJ«*PCRiict:TinWLfco 
«T ^ /ft 4 ^5t©fiBinjPhe-Arg-Ala-Pro£fc£ Lfcififc^ffiyiJfcfT LT*> 0 \ 
(ffi«t 1 4 ) 5-AAATTCCTGTGAATTAGCTGATTTAG- 3' 

(K?'J#^ 5 8 ) 5'-GTG ACC CTG TCG TCG GAG TCC CGG AAC GAC GGG CCG GCG C- 
3' 
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(mm^5 9 ) 5'-GTG ACC CTG TCG TCG GAG TCC GAC GGG CCG GCG CTC GAA G- 
3' 

mm ™J 5 8, 5 9: PCR7-7 -i T- 

Ztl^tlWMZ^tzC. glutamicumC0|iaMJi i ri^>y^rrT$)SPS2^fc (0)7° 
v^ — V—vOM&atsV- \Mt&£C. ammoniagenescD$DJraj0# >/^?rSlpA<£> 

r-m^pcR/*^^ i t-v* 

p- Yt%mmKiu);miu\zM^~tumt ufti*w; 1 4 tmm'ss z 

) I j W X 9 P X * - m-PCR £ ? f (, \ % C . g 1 utan i cum<7)« £ W * > ^ 7 ft f £> S PS 
2&fc r-COrp^-^-^lJi^^^'- L^iiC. ammoniagenes^llMW^ > 
; WISlpAtf) v V 5 >^^;^ * ^-*"(W/>^^!7p^& 

(ffii^WJ- 1 4 ) 5-AAATTCCTGTGAATTAGCTGATTTAG-3' 
(f"fi!^'J-?^*J 9 ) 5-CGCTCACATCACGGCCAGCCCTGCTTTACC-3' 

fte><7»i-£WJ»^^ t(c J; 0 >£i;SJ»0bp©ttfr 

tf£^#P-;^;i^[u]JfcU «^J4(2)-C^tfepPKSPTGlcD, Scal^Ec 
o065 1 T- W D /U £ ft § BTr/t t Aft#x. 5 d i: £ J; 0 pPKSPTGl A AP( Ala-Profcfc$J ) 
&t>'pPKSPTGlAFRAP(Phe-Arg-Ala-Pro^»)^^L^o 

00 1 ( i ) -cisfes ujfc h 5 * ±— t? <om&frwmit* t £.&mm% 6 
o tMamm^ 6 1 (z/r< ufcr^ >r u fie*y#-st 6 o ^ie»^- 9 , * 
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a^fctiBJWt 6 1 tmm^9(om^t>^rnmm i ( i ) T-nmufepuiT 

(i2^J#^ 6 0 ) 5-AAT GGC GCG GGG GAA GAG ACG AAG TCC TAC GCC GAA ACC T- 
3' 

mvm^S 1 ) 5-GAG ACG AAG TCC TAC GCC GAA ACC TAC CGC CTC ACG GCG G- 

3' 

(fficIJ'M ''j 9 ) 5-CGCTCACATCACGGCCAGCCCTGCTTTACC-3' 
f&i>m''} 6 0, 61: PCRr^ 4 v- 

6 2, frZ^ammV 1 4 tMtmmsmifrfifrVlzJiK), C. glutamics 

«M/^>^riT£3PS2&^^^^ mwtc. 

S J f$ 1 Mfitf)Asp£^ *fei2?'J#rJ- 6 3 ML£7 v-f 
tfiilT' ^ ^^^MOiSimsp-Asn-Gly-Ala-Gly-Glu^^^Lfcjate^iSil^JSYi LT 
iitK^fcC. ammoniagenes©^|jaig^^>/^KSlpA©^y^;i/fiil^^©iatf? 
jfifi^Sflljfit" Sfcttt^C. ammoniagenes(7)iNDIia^^>^^WSlpAc7)vyi-;i/ 

ia^joc*^fflij(D7' 5, y 3 - k -r a gj*ij § ^a,t- i ^ „ 

(ie^'J#^ 1 4 ) 5-AAATTCCTGTGAATTAGCTGATTTAG-3' 

6 2 ) 5'-GTC TCT TCC CCC GCG CCA TTT GCC GTT GCC ACA GGT GCG G- 

3' 

6 3 ) 5'-TCG GCG TAG GAC TTC GTC TCT GCC GTT GCC ACA GGT GCG G- 

6 2 
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3' 

6 2, 6 3: PCR7-7 4 V- 

ZMWM £ tz C . glutamicum®»^ 9 > > * * HT" % 5 PS2iafs P<D 7" 
□ *-HBJS*£fc5- LMhC. ammoniagenesMMf;* >^*RSlpA£> 
^^;w«d?U*#tr»«*=i- K1*5jafe^^PCRRi6«[«->Vl/zlfc,^>H: 0 

- h't-3riJi&DPCRak^^ UfBWi 1 4 £ifi!*WJ- 9 fcJH 

UT^PX/f-^— PCR£frl\ C. glutamicumcDHIUMJ^^ 

JUis f-<A7D^-*-M£2rtr5'- l:«E«i:C. amnoniagenesWllOM^I^ »i 

(EW^-l 4) 5-AAATTCCTGTGAATTAGCTGATTTAG-3' 
(I!«99) 5'-CGCTCACATCACGGCCAGCCCTGCTTTACC-3' 

tt£T#P-X7;i,fr£>in]l|XU 5l»l4(2)T#I^LfepPKSPTGl(7), Scal^Ec 

o065 1 o ib * n s rrM- £ xn#x. s z t *) p pksptgi a d( a sp ^ km ) &up 

PKSPTGl A DNGAGE ( Asp-Asn-Gly-Al a-Gly-G lufc £S ) £ L tz „ 
(2) 7uffiM.&HftX9zmh ? li— t?®#afc 
MUfc77^* KpPKSPTGlAAP. pPKSPTGl AFRAP, pPKSPTGlAD. &5^{ip 
PKSPTGl ADNGAGE^ffl^TC. glutamics ATCCl3869£BM$GftU 25mg/l<7)#^ 
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KSPTG1AAP, pPKSPTGlAFRAP, pPKSPTGlAD, <fc-5^ttpPKSPTGl ADNGAGE££-f 3 
C. glutamicum ATCC13869S25mg/l©*^v^ v>^^tf±H3MMTG»^it}lT-^ 

^©^^ttSgSnfco pPKSPTGlAAP, pPKSPTGl AFRAP, iJjitfpP 
KSPTGlAD£fiWt-3m&;if*tt*ft^ 

Lfcfr\ pPKSPTGlADNGAGES^'f1-5^im^^(COUTtt«^(pPKSPTGl)0^ 
ftO*W2c^>Mmi:T"<fc -5 fz 0 

( 3 )C. glutamicum ATCC13869«z#^T*>MJW£ftfc-b 'J > 7dt7- t? {I J; 

'^/MiJ8( 1 Itlllt^X; h'pVSSl^J|]lAT.«{?'J 10(2 )tC,UiRUfc 
7 , p*V|M / >'>^^-!7 , p h^v^^l/^'t-WisiiMr^^ ; KpPKSPTGl 
AAP, pPKSPTGlAFRAP, pPKSPTGl A Dfc «fc IFpPKSPTGl A DNGAGE £ ft "3" 2> C . glutam 
icura ATCCl3869$0Tr i |!i^Ls5mg/l(7)^P7A7x-zi— )l t25mg/l(D±ii-? j 
x>£fttr l:,idCM2S^^W«Mlrt Lfc»^M^t^o JfllKUfcpVSSl 
KpPKSPTGl AAP, pPKSPTGl A FRAP, pPKSPTGl AD£<£»KSPTGl A DNGAGE £ftr 
SC. glutamicum ATCC13869£5mg/l<£>7 d ^ A7i"n- ;i'£:25mg/l(Z):fr^'i' 
v > S&tf L l idMMTGr«iSJ:|!lT30 o C. 70d$|ffim«l Lfco 7»10/d©*S3IJ: 

^0$, J imSAMP45^*iEff?iz^Mi)i U W 0 M^nt I > -5 /dM^^ 
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$Ltz, sds-page^, fttz&^tztmbfi&'emmiz'bi K^royx-r > 
^^-t-n^t- ;mm<Dtmn*'i7 ot 0 ^cd*£^ ppksptgiaap&wt 

«!«i(cPhe-Arg*Wn Ufc & <7)#\ pPKSPTGl AFRAP£ W t~ SfUMxffcTtefiH-?; h ^ > 
X * ±— b"(Z)N^)%'(cSer-Ala-Gly-Pro-SerM^n L/i pPKSPTGl AD 
£«fc WKSPTG1 ADNGAGE^W1-?>«X.<|:T-M5:* ! h 7>7W 3. ^— IziZPh 
e-Arg-Ala-Pro^ftjjn L T W Z> Z t «sS gtltzo 

'MMffll 1 : S. mobaraense IF013819|ti jfeCD ^"P h 7 >X ^ j-— ¥(D7a 

( 1 ) 7DiiaitM7D h =7 >x^';u^ ^ ±— bfiSfc^CT)^ 

1(1) T"^5ir Ufe h 5 > * y;b£ ^ ±— \f(DMiR 7WJ£ 6 £ (cgQ^J 
#^8i:ffi»^9(c^L^^^v-^^u «^'J1 (1) -eTOLfcpU 
ITGfr h 7 =• t-t'« T-^^PCR^tCTM Lfeo 

IKfc, '^WJ4(2)T^tfepPKSPTGl^^hUT, SE«^ 1 4 tEWim- 

(ise^j#t|- 1 4 iii^ij^^ 6 6 com^t>^s 1 4 £gfi?y#e;- 

6 7(Dto^t)-B-(Zct 0> C. glutamicum©^]flS^ji^>>'^®T-$)5PS2MfE : ? 1 
W7u^-*-m®% < ats5'-±tii®£C. anrooniagenesO^fflJISIiJi^ >/^MSl 
pAcD^^;HB^'Js Y7>7,7)1$ tf(D7'D*gj^£^tfM$£PCR 

»T ^ J g£3^fi©Emrg-Ala-Pro£Gly-Pro-Lystl, iB^iJ#^ 6 5C^Uc7 
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=? 4 v-j±Arg-Ala-Pro£Gly-Pro-Argfc&& X^tdk^mM^M LT^So £tz 
mm*j 6 6 fd/TN L£77 ^ ro^gl^C*^ ^ y g?5^*cDiS?iJSe 

r-Phe-Arg-Ala-Profr t>Lys(DMz, S2#l#^ 6 7 izfji U fe 77 -f v-fciu Ser-Ph 
e-Arg-Ala-Profr e> Argute & & L fc&fc? EM Zfi LT U So 
£ fcfctftt h7>^W; tf i:0iMB^IIt2f: tot, j» h 

(mm^ 1 4 ) 5-AAATTCCTGTGAATTAGCTGATTTAG-3' 

(fififll*^ 6 4 ) 5-GTG ACC CTG TCG TCG GAG TCC TTG GGG CCG AAC GAC GGG C- 
3' 

(ft!*Wf 6 5 ) 5-GTG ACC CTG TCG TCG GAG TCG CGG GGG CCG AAC GAC GGG C- 
3' 

6 ) 5-GTG ACC CTG TCG TCG GAG TCC TTC GGG CCG GCG CTC GAA G- 

3' 

(ItJ?'J«6 7 ) 5'-GTG ACC CTG TCG TCG GAG TCG CGC GGG CCG GCG CTC GAA G 
-3' 

<0i]i7'i-f^h> 

mm'** 6 4.~ 6 7 : PCR7-7 4 x'- 

^ti^tim^^fzC. glutamicum<DiSffl]jggtJi£ W^^T-&SPS2Jifc-?£>7* 
n"E-?-ffi®Z3ts5'-.tffi.i$ l tC. aswoniagenesCDMMmm* >^MSlpA<D 

X •* -M-pcR^ff I \ C . glutamicumcD&HJJ&ltJi * > / \>? 2> ?S2&fc?<D 7 
Bt-t—mMZ&toV-tffl&bC. ammoniagenescDMitJI* W^fCSlpAcD 
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imm^ 1 4 ) 5-AAATTCCTGTGAATTAGCTGATTTAG-3' 
(ffi^J#"J-9 ) 5'-CGCTCACATCACGGCCAGCCCTGCTTTACC-3' 

7 13 d ^)v&%\h.mz. x o x r«n .mommi \-&m\ u to c ©«? j i- 

Bltf £ Sea I &VEco065 1 T vi'Hb f 5 d £ <fc 0 'll D 5 W800bp©«r J i ' £ 7 13 D - X 
Wfr<ol<i|iKU 'JI£SfiW4( 2 )T-ffi^LfcpPKSPTGlc7\ Seal fcEco065It?yj «5 
ft 5 Wrl 'r h AtllU 5 C t C J: 0 pPKSPTGl l( Gly-Pro-Lyst&'£T! )&t>*pPKSPTG12 
(Gly-Pro-ArgM>?-!) , pPKSPTGl 3{ A phe-Arg-Ala-ProTLysl«riA^'ii: ,l i , !)^WK 
SPTGl4( A phe-Arg-Ala-ProT-ArgWA &'£.!${ ) £M b 0 
( 2 ) 7Pti5JM«! h7>7^^; 1—*imY& 

MU:/7X; KpPKSPTGlK PPKSPTG12. pPKSPTG13$>S^(ipPKSPTG14^JI) 
l^TC. glutamicum ATCC13869£SfM£^U 25Bg/l©^^v^ v>£#tr J/JlIC 
MZS^X^Jfc-C'LfrUfcMtt&JSWLfeo ifcC, MKL£pPKSPTGlh pPKSPTG12, 
pPKSPTG13&3UlipPKSPTG14£'(j-t3C. glutamicum ATCC13869£, 25mg/l(7)£ 

^-vy *>>&^tr.J:.iiMn , G#*iWiiiT*n j en30"c, \w$Wi& ufc„ iimmr 

mO/u l©i^.[.i, , }SSDS-PAGE{c(Jt Ltfr^ iWAG<7)f/i b ^ > X ^ ±— \zb'i 

§h7>7^;^; vwMmm'&zntzo 

(3)C. glutamicum ATCC13869*J^T^>M51^nfc-t 'J > 7Dt7- tftc J; 5 

'^»J8( 1 )«Lfcr7 7^ KpVSSl^|fll>Ts^»J 1 1 ( 2")C3B«bfe 
iK£S7ntil£6l$fJ-# h7>^y;^;t- HrCDM&mT^X ~ H pPKSPTGl K 
pPKSPTG12^ pPKSPTG13*5l>ttpPKSPTG14*C. glutamicum ATCC13869(cBH$g^ 

6 7 
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U5mg/l(7)^D^A7x-i3-;i,i; 25mg/ l£>#^v^:>>£ $ £f _fciiBCM2 S^ig 
JfeT"£Wbfc®*fc£il}RL£o jliRUfepVSSliipPKSPTGlK &S^(2pVSS 
l^pPKSPTGR pVSSli:pPKSPTG13, &£0&pVSSl£pPKSPTG14£#-t3C. gluta 
micui ATCC13869£\ 5mg/l<D7 D^A7 x - n— ;b£25mg/l<7);fr;l-^ i/>£#r 
tf I:,!i]MMTG?«WteT:-30 o C, 70D§ISJS«Ufc o *ft«»TftlO/zl©tS«±^SSDS 
-PAGEicfJ!;-LTfrf>s n5iE©tri h 7>7^ ^ *-Hf6W*£JIH*T* ffirifcfcfto 

S fc. SDS-PAGEgL ft i£M 0 PVDFJKt-fe = K 7 <i 7u *j =r 4 y>? Lfco 7*D <y 

>k«l7 > ^ y/ffii525iJ©ttS*r4fiofco pVSSlfcpPKSPTGlh &3^(ipVSS 

1 £pPKSPTG12£ij 1 5C. glutamicum ATCC13869{zo^T(igQ^J^^ 5 Cfx Lfc 

t2>fim*iU^T^ZZtti s mt&$tltzo flb7i, pVSSl^pPKSPTG13, &Sl,>(2pV 
SSl£pPKSPTG14£*j-f SC. glutamicum ATCC13869(30^T(i^MO$B h 7 
>^^?t- -trllSer-Ala-Gly-Pro-Lys (iil»^6 9) . * S^fcfcSer-Ala 
-Gly-Pro-Arg (ffi#IS^7 0) ©f«Ult^-efc-?t 0 

SKUfcfc;:^ ^«Rffii:SlSHi;itfStt (MU/mg) £WT3$Wflta-ctfc. 

<W7'J-r^h> 

SB^J#^6 9, 7 0 : ^<Z) >Z>?)\,*? I ±— WzttlmH tltzmi 

6 8 
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i . □ *)*mmm*T'mmtz7n^-z-§m<DTmzn v asanas*© 
7 . 2 izktt i ;®Em*fi-tm>m 6 hoik® 

9 . 7D$&3fl#jffi»^ 3 £ fcfct 4 C^WJ^f £ N 8 g|©jg 0 
10. ro«)gg|J^ ffi^J#^3*fc«±4t:3B«©r^y(Sffl25>Jt:^T / >&< 

7 o 
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i > -rn^T-fe % mmn i o im<DtM 0 
ftSil'ill i 3 (ci^.ijgcoyj^o 

1 6 . /DrT- t?*V«&3[U^T'feSri t »i1 1 2 1 4 tffi^O/jifi, 

«l 1 2 £fctt 1 4 iZi£m<0/Jtiio 

1 8. ^rf-^-4f*«JK<ftfil||||^7?ft5 ( W*jjai 4 izMtmjJ Uio 

1 9 . ^7W~fc?#* Fb7Fv^t7- ^^*7X>^|.tl^T-$>i )I !.Wl'j 1 4 

2 0. h 5 * ^— Hf 3d«jK»jiiU* F7>^^^ tf-e* 

jfl 2 ~ 1 1 ©^1" n*> i j@{cg2^©yjyjo 

2 3. h7>^W^t- fc?#X hUT-hM-^-^U^A • i/^^^^Afi* 

7 1 
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24. h7>7^;^^ ±— tf ^WJ#^ 4 3 ^ J mtWt -5s 
2 3 lC3[J|B®;£&o 

2 5. 3U ^SflBiSlAl*© v y+friy? FjtffcjflJM h =7 7)1* I ± 

(1) JU>'orDU>s-fj^r^-K©'j>«c<i:sb ioic*tLTfWi]U7*PM>co 

Ala-Ala-Pro-pNA^ Ala-Phe-Pro-pNAs Phe-Arg-Ala-Pro-pNA 
W'K pNA(ip-— h D 7^. 'J h*££-fo ) 

(2) 1iMpII* J 6.0~6.5T&5 o 

(3) pH4~9T-'^T-fcSo 

( 4 ) -gjfiimtt #25~30 o CT & 5 o 

(5) 20°CJU fefi^-eftSo 

(6) 7x-;i/^^;i/x;i/7^-;i/7;u7j-^'(' Y,7i;x-?-)\,^y-\zy7.)\,7* 
-ib7iW7 0'-/W KP^Pv-f K T*ttM:#ITO £ ft & o 

(7) A ^/M*q0.2T-$>€. o 

( 8 )# f lii TO50 , 000T* & 5 o 

2 7 . M@ft*T-&5riKfM2 6 \zzm><r)7u <J >f#Jltfj^7^*— -t? 0 

2 8 . 4 osaii©^ \;m$mitt£ttt&$u& 2 6 g3i®©rp >; 

2 9. 12»^4 0g3«CD7'^yglia^J(C*J^T'i>'5i< tt> i man; mow 
32*0 rp U >^Hi^^7'^^-HfrS^^wr5^U^7 0 ^ Ho 
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SEQUENCE LISTING 

<110> Ajinomoto Co., Inc. 

<120> A method for producing transglutaminase 

<130> Y1H0862 

<140> 
<141> 

<150> JP 11-280098 
<151> 1999-09-30 

<150> JP 2000-194043 
<151> 2000-06-28 

<160> 70 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 30 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1 

Met Phe Asn Asn Arg He Arg Thr Ala Ala Leu Ala Gly Ala He Ala 
15 10 15 

1/63 
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He Ser Thr Ala Ala Ser Gly Val Ala He Pro Ala Phe Ala 
20 25 30 



<210> 2 
<211> 25 
<212> PRT 

<213> Corynebacterium ammoniagenes 
<400> 2 

Met Lys Arg Met Lys Ser Leu Ala Ala Ala Leu Thr Val Ala Gly Ala 
15 10 15 

Met Leu Ala Ala Pro Val Ala Thr Ala 
20 25 



<210> 3 
<211> 45 
<212> PRT 

<213> Streptovertici Ilium mobaraense 
<400> 3 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
15 10 15 

Leu Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala 
20 25 30 
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Pro Ala Ala Ser Ser Ala Gly Pro Ser Phe Arg Ala Pro 
35 40 45 



<210> 4 
<211> 54 
<212> PRT 

<213> Streptovertici Ilium cinnamoneum 
<400> 4 

Gly Asp Gly Glu Glu Lys Gly Ser Tyr Ala Glu Thr His Gly Leu Thr 
15 10 15 

Ala Asp Asp Val Glu Ser He Asn Ala Leu Asn Glu Arg Ala Leu Thr 
20 25 30 

Leu Gly Gin Pro Gly Lys Pro Pro Lys Glu Leu Pro Pro Ser Ala Ser 
35 40 45 

Ala Pro Ser Arg Ala Pro 
50 



<210> 5 

<211> 331 

<212> PRT 

<213> Streptovertici Ilium mobaraense 
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<400> 5 

Asp Ser Asp Asp Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met 
1.5 10 15 

Pro Asp Pro Tyr Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn 
20 25 30 

Asn Tyr lie Arg Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg 
35 40 45 - 

Lys Gin Gin Met Thr Glu Glu Gin Arg Glu Trp Leu Ser Tyr Gly Cys 
50 55 60 

Val Gly Val Thr Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu 
65 70 75 80 

Ala Phe Ala Ser Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn 
85 90 95 

Gly Arg Pro Arg Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val 
100 105 110 

Ala Lys Glu Ser Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu 
115 120 125 

Val Ala Ser Val Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser 
130 135 140 

Ala Tyr Leu Asp Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala 
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145 150 155 160 

Leu Arg Asn Glu Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn 
165 170 175 

Thr Pro Ser Phe Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg 
180 185 190 

Met Lys Ala Val He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg 
195 200 205 

Ser Ser Ser Ala Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg 
210 215 220 

Pro Ala Pro Gly Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn He 
225 230 235 240 

Pro Arg Ser Pro Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr 
245 250 255 

Gly Trp Phe Gly Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp 
260 265 270 

Thr His Gly Asn His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met 
275 280 285 

His Val Tyr Glu Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp 
290 295 300 
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Phe Asp Arg Gly Ala Tyr Val He Thr Phe He Pro Lys Ser Trp Asn 
305 310 315 320 

Thr Ala Pro Asp Lys Val Lys Gin Gly Trp Pro 
325 330 



<210> 6 
<211> 782 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (579).. (782) 
<400> 6 

aaattcctgt gaattagctg atttagtact tttcggaggt gtctattctt accaaatcgt 60 
caagttgtgg gtagagtcac ctgaatatta attgcaccgc acgggtgata tatgcttatt 120 
tgctcaagta gttcgaggtt aagtgtattt taggtgaaca aatttcagct tcgggtagaa 180 
gactttcgat gcgcttcaga gcttctattg ggaaatctga caccacttga ttaaatagcc 240 
tacccccgaa ttgggggatt ggtcattttt tgctgtgaag gtagttttga tgcatatgac 300 
ctgcgtttat aaagaaatgt aaacgtgatc agatcgatat aaaagaaaca gtttgtactc 360 
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aggtttgaag cattttctcc gattcgcctg gcaaaaatct caattgtcgc ttacagtttt 420 

tctcaacgac aggctgctaa gctgctagtt cggtggccta gtgagtggcg tttacttgga 480 

taaaagtaat cccatgtcgt gatcagccat tttgggttgt ttccatagca atccaaaggt 540 

ttcgtctttc gatacctatt caaggagcct tcgcctct atg ttt aac aac cgt ate 596 

Met Phe Asn Asn Arg He 
1 5 

cgc act gca get etc get ggt gca ate gca ate tec ace gca get tec 644 
Arg Thr Ala Ala Leu Ala Gly Ala He Ala He Ser Thr Ala Ala Ser 
10 15 20 

ggc gta get ate cca gca ttc get cag gag ace aac cca acc ttc aac 692 
Gly Val Ala He Pro Ala Phe Ala Gin Glu Thr Asn Pro Thr Phe Asn 
25 30 35 

ate aac aac ggc ttc aac gat get gat gga tec acc ate cag cca gtt 740 
He Asn Asn Gly Phe Asn Asp Ala Asp Gly Ser Thr He Gin Pro Val 
40 45 50 

gag cca gtt aac cac acc gag gaa acc etc cgc gac ctg act 782 
Glu Pro Val Asn His Thr Glu Glu Thr Leu Arg Asp Leu Thr 
55 60 65 



<210> 7 
<211> 68 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 7 

Met Phe Asn Asn Arg lie Arg Thr Ala Ala Leu Ala Gly Ala He Ala 
15 10 15 

He Ser Thr Ala Ala Ser Gly Val Ala He Pro Ala Phe Ala Gin Glu 
20 25 30 

Thr Asn Pro Thr Phe Asn He Asn Asn Gly Phe Asn Asp Ala Asp Gly 
35 40 45 

Ser Thr lie Gin Pro Val Glu Pro Val Asn His Thr Glu Glu Thr Leu 
50 55 60 

Arg Asp Leu Thr 
65 



<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
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<400> 8 

gactccgacg acagggtcac ccctcccgcc 30 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 9 

cgctcacatc acggccagcc ctgctttacc 30 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 10 

gtgaccctgt cgtcggagtc 20 



<210> 11 
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<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 11 

ggcatcctgt cgagcggctc 20 



<210> 12 
<211> 1809 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 

<220> 
<221> CDS 

<222> (578).. (1798) 
<400> 12 

gtcgacgcgg gccgggaggg ggtgcggcgg cgcccttcgg ctgtgtggac gaagcgtcgg 60 
gtcggagggg cggccggata tcgtccttgg ggcggggtgg ccggaattgc cgccatggtg 120 
ttgccgggga atcgacccga agacatgatc acttctcgta tccacccgat cacgtatccg 180 
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ggagtcgaga agtgttacgc cgtgcccctg tccgcgtcct cacccctgtc gccgtgacag 240 

cgacccgcgt tcttccactc gcacggacgg ccccacagga cctttcggcc cgggctcgcc 300 

ccgccgcctc ggtgacggcc tccgaataac gcggccgccg gggcctcggc cggttgaccg 360 

atccgggtca cgcgccccgc cgggcgggcg gccacgtccg gtctcgcccc gcccgacatc 420 

ggctgcgact gccttcgctc gcacttcttc ccgcctcccg gccgcgtttt tccgccgccg 480 

aaggtgcggc gacgcgtacc gaatccccct tcatcgcgac gtgcttccgc acggccgcgt 540 

tcaacgatgt tccacgacaa aggagttgca ggtttcc atg cgc ata cgc egg aga 595 

Met Arg He Arg Arg Arg 
1 5 

get etc gtc ttc gee act atg agt gcg gtg tta tgc ace gee gga ttc 643 
Ala Leu Val Phe Ala Thr Met Ser Ala Val Leu Cys Thr Ala Gly Phe 
10 15 20 

atg ccg teg gee ggc gag gee gee gee gac aat ggc gcg ggg gaa gag 691 
Met Pro Ser Ala Gly Glu Ala Ala Ala Asp Asn Gly Ala Gly Glu Glu 
25 30 35 

acg aag tec tac gec gaa ace tac cgc etc acg gcg gat gac gtc gcg 739 
Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu Thr Ala Asp Asp Val Ala 
40 45 50 
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aac ate aac gcg etc aac gaa age get ccg gec get teg age gee ggc 787 
Asn He Asn Ala Leu Asn Glu Ser Ala Pro Ala Ala Ser Ser Ala Gly 
55 60 65 70 

ccg teg ttc egg gee ccc gac tec gac gac agg gtc acc cct ccc gee 835 
Pro Ser Phe Arg Ala Pro Asp Ser Asp Asp Arg Val Thr Pro Pro Ala 
75 80 85 

gag ccg etc gac agg atg ccc gac ccg tac cgt ccc teg tac ggc agg 883 
Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr Arg Pro Ser Tyr Gly Arg 
90 95 100 

gee gag acg gtc gtc aac aac tac ata cgc aag tgg cag cag gtc tac 931 
Ala Glu Thr Val Val Asn Asn Tyr He Arg Lys Trp Gin Gin Val Tyr 
105 110 115 

age cac cgc gac ggc agg aag cag cag atg acc gag gag cag egg gag 979 
Ser His Arg Asp Gly Arg Lys Gin Gin Met Thr Glu Glu Gin Arg Glu 
120 125 130 

tgg ctg tec tac ggc tgc gtc ggt gtc acc tgg gtc aat teg ggt cag 1027 
Trp Leu Ser Tyr Gly Cys Val Gly Val Thr Trp Val Asn Ser Gly Gin 
135 140 145 150 

tac ccg acg aac aga ctg gee ttc gcg tec ttc gac gag gac agg ttc 1075 
Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser Phe Asp Glu Asp Arg Phe 
155 160 165 



aag aac gag ctg aag aac ggc agg ccc egg tec ggc gag acg egg gcg 
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Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg Ser Gly Glu Thr Arg Ala 
170 175 180 

gag ttc gag ggc cgc gtc gcg aag gag age ttc gac gag gag aag ggc 1171 
Glu Phe Glu Gly Arg Val Ala Lys Glu Ser Phe Asp Glu Glu Lys Gly 
185 190 195 

ttc cag egg gcg cgt gag gtg gcg tec gtc atg aac agg gee ctg gag 1219 
Phe Gin Arg Ala Arg Glu Val Ala Ser Val Met Asn Arg Ala Leu Glu 
200 205 210 

aac gec cac gac gag age get tac etc gac aac etc aag aag gaa ctg 1267 
Asn Ala His Asp Glu Ser Ala Tyr Leu Asp Asn Leu Lys Lys Glu Leu 
215 220 225 230 

gcg aac ggc aac gac gee ctg cgc aac gag gac gee cgt tec ccg ttc 1315 
Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu Asp Ala Arg Ser Pro Phe 
235 240 .245 

tac teg gcg ctg egg aac acg ccg tec ttc aag gag egg aac gga ggc 1363 
Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe Lys Glu Arg Asn Gly Gly 
250 255 260 

aat cac gac ccg tec agg atg aag gec gtc ate tac teg aag cac ttc 1411 
Asn His Asp Pro Ser Arg Met Lys Ala Val He Tyr Ser Lys His Phe 
265 270 275 

tgg age ggc cag gac egg teg agt teg gee gac aag agg aag tac ggc 1459 
Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala Asp Lys Arg Lys Tyr Gly 
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280 285 290 

gac ccg gac gcc ttc cgc ccc gcc ccg ggc acc ggc ctg gtc gac atg 1507 

Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly Thr Gly Leu Val Asp Met 
295 300 305 310 

teg agg gac agg aac att ccg cgc age ccc acc age ccc ggt gag gga 1555 

Ser Arg Asp Arg Asn He Pro Arg Ser Pro Thr Ser Pro Gly Glu Gly 
315 320 325 

ttc gtc aat ttc gac tac ggc tgg ttc ggc gcc cag acg gaa gcg gac 1603 

Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly Ala Gin Thr Glu Ala Asp 
330 335 340 

gcc gac aag acc gtc tgg acc cac gga aat cac tat cac gcg ccc aat 1651 

Ala Asp Lys Thr Val Trp Thr His Gly Asn His Tyr His Ala Pro Asn 
345 350 355 

ggc age ctg ggt gcc atg cat gtc tac gag age aag ttc cgc aac tgg 1699 

Gly Ser Leu Gly Ala Met His Val Tyr Glu Ser Lys Phe Arg Asn Trp 

360 365 370 

tec gag ggt tac teg gac ttc gac cgc gga gcc tat gtg ate acc ttc 1747 

Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly Ala Tyr Val He Thr Phe 
375 380 385 390 

ate ccc aag age tgg aac acc gcc ccc gac aag gta aag cag ggc tgg 1795 

lie Pro Lys Ser Trp Asn Thr Ala Pro Asp Lys Val Lys Gin Gly Trp 
395 400 405 
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ccg tgatgtgagc g 1809 
Pro 



<210> 13 
<211> 407 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :PCR primer 
<400> 13 

Met Arg lie Arg Arg Arg Ala Leu Val Phe Ala Thr Met Ser Ala Val 
15 10 15 

Leu Cys Thr Ala Gly Phe Met Pro Ser Ala Gly Glu Ala Ala Ala Asp 
20 25 30 

Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu 
35 40 45 

Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala Pro 
50 55 60 

Ala Ala Ser Ser Ala Gly Pro Ser Phe Arg Ala Pro Asp Ser Asp Asp 
65 70 75 80 

Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr 
85 90 95 
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Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn Tyr lie Arg 
100 105 ' 110 

Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg Lys Gin Gin Met 
115 120 125 

Thr Glu Glu Gin Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val Thr 
130 135 140 

Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser 
145 150 155 160 

Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg 
165 170 175 

Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu Ser 
180 185 190 

Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu Val Ala Ser Val 
195 200 205 

Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser Ala Tyr Leu Asp 
210 215 220 

Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu 
225 230 235 240 

Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe 
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245 250 255 

Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met Lys Ala Val 
260 265 270 

lie Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala 
275 280 285 

Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly 
290 295 300 

Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn He Pro Arg Ser Pro 
305 310 315 320 

Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly 
325 330 335 

Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp Thr His Gly Asn 
340 345 350 

His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr Glu 
355 360 365 

Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly 
370 375 380 

Ala Tyr Val lie Thr Phe lie Pro Lys Ser Trp Asn Thr Ala Pro Asp 
385 390 395 400 
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Lys Val Lys Gin Gly Trp Pro 
405 



<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 14 

aaattcctgt gaattagctg atttag 26 

<210> 15 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 15 

gagctctccg gcgtatgcgc atagaggcga aggctccttg aata 44 
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<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 16 

atgcgcatac gccggagagc tctcgtcttc 30 



<210> 17 

<211> 47 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 17 

ggggtgaccc tgtcgtcgga gtcgttgaag ccgttgttga tgttgaa 47 



<210> 18 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 18 

cttcgtctct tcccccgcgc cattgtcagc gaatgctggg atagcaacgc c 51 

<210> 19 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 19 

cttcgtctct tcccccgcgc cattgtcctg agcgaatgct gggatagcta c 51 

<210> 20 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 20 

cttcgtctct tcccccgcgc cattgtcgtt gaagccgttg ttgatgttga a 51 
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<210> 21 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 21 

cttcgtctct tcccccgcgc cattgtcagt caggtcgcgg agggtttcct c 51 



<210> 22 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 22 

gacaatggcg cgggggaaga gacgaagtcc 30 



<210> 23 
<211> 25 
<212> DNA 
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ccg tgatgtgagc g 1809 
Pro 



<210> 13 
<211> 407 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :PCR primer 
<400> 13 

Met Arg lie Arg Arg Arg Ala Leu Val Phe Ala Thr Met Ser Ala Val 
15 10 15 

Leu Cys Thr Ala Gly Phe Met Pro Ser Ala Gly Glu Ala Ala Ala Asp 
20 25 30 

Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu 
35 40 45 

Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala Pro 
50 55 60 

Ala Ala Ser Ser Ala Gly Pro Ser Phe Arg Ala Pro Asp Ser Asp Asp 
65 70 75 80 

Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr 
85 90 95 
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Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn Tyr He Arg 
100 105 * 110 

Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg Lys Gin Gin Met 
115 120 125 

Thr Glu Glu Gin Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val Thr 
130 135 140 

Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser 
145 150 155 160 

Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg 
165 170 175 

Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu Ser 
180 185 190 

Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu Val Ala Ser Val 
195 200 205 

Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser Ala Tyr Leu Asp 
210 215 220 

Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu 
225 230 235 240 

Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe 
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245 250 255 

Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met Lys Ala Val 
260 265 270 

He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala 
275 280 285 

Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly 
290 295 300 

Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn He Pro Arg Ser Pro 
305 310 315 320 

Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly 
325 330 335 

Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp Thr His Gly Asn 
340 345 350 

His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr Glu 
355 360 365 

Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly 
370 375 380 

Ala Tyr Val He Thr Phe He Pro Lys Ser Trp Asn Thr Ala Pro Asp 
385 390 395 400 
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Lys Val Lys Gin Gly Trp Pro 
405 



<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 14 

aaattcctgt gaattagctg atttag 26 

<210> 15 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 15 

gagctctccg gcgtatgcgc atagaggcga aggctccttg aata 44 
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<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 16 

atgcgcatac gccggagagc tctcgtcttc 30 



<210> 17 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 17 

ggggtgaccc tgtcgtcgga gtcgttgaag ccgttgttga tgttgaa 47 



<210> 18 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 18 

cttcgtctct tcccccgcgc cattgtcagc gaatgctggg atagcaacgc c 51 

<210> 19 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 19 

cttcgtctct tcccccgcgc cattgtcctg agcgaatgct gggatagcta c 51 

<210> 20 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 20 

cttcgtctct tcccccgcgc cattgtcgtt gaagccgttg ttgatgttga a 51 
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<210> 21 

<211> 51 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 

<400> 21 

cttcgtctct tcccccgcgc cattgtcagt caggtcgcgg agggtttcct c 51 

<210> 22 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 



<400> 22 

gacaatggcg cgggggaaga gacgaagtcc 

<210> 23 
<211> 25 
<212> DNA 



30 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 23 

gcccagaagc ccaaaattga gattt 

<210> 24 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 24 

cttcgtctct tcccccgcgc cattgtctgc cgttgccaca ggtgcggcca gc 

<210> 25 

<211> 52 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
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<400> 25 

cgcagccagc gatttcatgc gtttcataga ggcgaaggct ccttgaatag gt 52 



<210> 26 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 26 

atgaaacgca tgaaatcgct ggctgcggcg 30 



<210> 27 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 27 

ggatccggag cttatcgact gcacg 25 



<210> 28 
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<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 28 

cgcagccagc gatttcatgc gtttcataat tctgtttcct gtgtgaaatt gt 52 

<210> 29 
<211> 43 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 29 

Met Arg Asp Thr Ala Phe Arg Ser He Lys Ala Lys Ala Gin Ala Lys 
1 5 10 15 

Arg Arg Ser Leu Trp lie Ala Ala Gly Ala Val Pro Thr Ala He Ala 
20 25 30 

Leu Thr Met Ser Leu Ala Pro Met Ala Ser Ala 
35 40 

<210> 30 
<211> 43 



24/63 



WO 01/23591 



PCT/JPOO/06780 



<212> PRT 

<213> Streptovertici Ilium mobaraense 
<400> 30 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
15 10 15 

Leu Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala 
20 25 30 

Pro Ala Ala Ser Ser Ala Gly Pro Ser Phe Arg 
35 40 



<210> 31 
<211> 41 
<212> PRT 

<213> Streptovertici Ilium mobaraense 
<400> 31 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
15 10 15 

Leu Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala 
20 25 30 

Pro Ala Ala Ser Ser Ala Gly Pro Ser 
35 40 
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<210> 32 
<211> 44 
<212> PRT 

<213> Streptovertici Ilium mobaraense 
<400> 32 

Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu 
15 10 15 

Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala Pro 
20 25 30 

Ala Ala Ser Ser Ala Gly Pro Ser Phe Arg Ala Pro 
35 40 



<210> 33 
<211> 39 
<212> PRT 

<213> Streptoverticillium mobaraense 
<400> 33 

Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu Thr Ala Asp Asp Val 
15 10 15 

Ala Asn lie Asn Ala Leu Asn Glu Ser Ala Pro Ala Ala Ser Ser Ala 
20 25 30 
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Gly Pro Ser Phe Arg Ala Pro 
35 



<210> 34 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rmodified 
pro-region of transglutaminase from 
Streptovertici Ilium mobaraense 

<400> 34 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
15 10 15 

Leu Thr Ala Asp Asp Val Ala Asn lie Asn Ala Leu Asn Glu Ser Ala 
20 25 30 

Pro Ala Ala Ser Ser Ala Gly Pro Ser Phe Gly Pro Lys 
35 40 45 

<210> 35 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence rmodified 
pro-region of transglutaminase from 
Streptoverticillium mobaraense 

<400> 35 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
15 10 15 

Leu Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala 
20 25 30 

Pro Ala Ala Ser Ser Ala Gly Pro Ser Phe Gly Pro Arg 
35 40 45 



<210> 36 
<211> 41 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :modified 
pro-region of transglutaminase from 
Streptoverticillium mobaraense 

<400> 36 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
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15 10 15 

Leu Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala 
20 25 30 

Pro Ala Ala Ser Ser Ala Gly Pro Lys 
35 40 



<210> 37 
<211> 41 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :modified 
pro-region of transglutaminase from 
Streptovertici Ilium mobaraense 

<400> 37 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
15 10 15 

Leu Thr Ala Asp Asp Val Ala Asn lie Asn Ala Leu Asn Glu Ser Ala 
20 25 30 

Pro Ala Ala Ser Ser Ala Gly Pro Arg 
35 40 
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<210> 38 
<211> 56 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: chimera 
pro-region of transglutaminase from 
Streptovertici Ilium mobaraence and 
Streptovertici Ilium cinnamoneum 

<400> 38 

Asp Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg 
15 10 15 

Leu Thr Ala Asp Asp Val Glu Ser He Asn Ala Leu Asn Glu Arg Ala 
20 25 30 

Leu Thr Leu Gly Gin Pro Gly Lys Pro Pro Lys Glu Leu Pro Pro Ser 
35 40 45 

Ala Ser Ala Pro Ser Arg Ala Pro 
50 55 



<210> 39 
<211> 1079 
<212> PRT 
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<213> Streptomyces albogriseolus 
<400> 39 

Asn Gly Glu Asn Ser Thr Ala Ala Gly Ser Ser Ala Ser Ala Thr Ala 
1 5 10 15 

Leu Lys Gly Lys His Arg Val Thr Leu He Thr Gly Asp Arg Val Ala 
20 25 30 

Leu Asp Ala Lys Gly Arg Val Val Gly Leu Glu Pro Ala Glu Gly Arg 
35 40 45 

Glu His He Pro Val Gin He Arg Arg Ser Asp Gly His Thr Leu Val 
50 55 60 

Val Pro Ala Asp Ala Ala Arg Leu Val Ala Ser Gly Lys Leu Asp Gin 
65 70 75 80 

Arg Leu Phe Asp Val Thr Glu Leu Asn Lys Ala Ala Thr Arg Thr Ala 
85 90 95 

His Arg Gly Gly Leu Lys Val He Val Gly Tyr Arg Gly Ala Ala Lys 
100 105 110 

Ala Ala Lys Ala Asp Val Arg Asp Ala Gly Thr Val Arg Arg Thr Leu 
115 120 125 

Thr Ser Leu Asn Ala Asp Ala Val Gin Thr Pro Gin Glu Ala Gly Ala 
130 135 140 
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Glu Leu Trp Glu Ala Val Thr Asp Gly Asp Arg Thr Ala Ser Gly Val 
145 150 155 160 

Ala Arg Val Trp Leu Asp Gly Val Arg Lys Ala Ser Leu Asp Thr Ser 
165 170 175 

Val Gly Gin He Gly Thr Pro Lys Ala Trp Glu Ala Gly Tyr Asp Gly 
180 185 190 

Lys Gly Val Lys He Ala Val Leu Asp Thr Gly Val Asp Ala Thr His 
195 200 205 

Pro Asp Leu Lys Gly Gin Val Thr Ala Ser Lys Asn Phe Thr Ser Ala 
210 215 220 

Pro Thr Thr Gly Asp Val Val Gly His Gly Thr His Val Ala Ser He 
225 230 235 240 

Ala Ala Gly Thr Gly Ala Gin Ser Lys Gly Thr Tyr Lys Gly Val Ala 
245 250 255 

Pro Gly Ala Lys He Leu Asn Gly Lys Val Leu Asp Asp Ala Gly Phe 
260 265 270 

Gly Asp Asp Ser Gly lie Leu Ala Gly Met Glu Trp Ala Ala Ala Gin 
275 280 285 

Gly Ala Asp He Val Asn Met Ser Leu Gly Gly Met Asp Thr Pro Glu 
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290 295 300 

Thr Asp Pro Leu Glu Ala Ala Val Asp Lys Leu Ser Ala Glu Lys Gly 
305 310 315 320 

He Leu Phe Ala He Ala Ala Gly Asn Glu Gly Pro Gin Ser He Gly 
325 330 335 

Ser Pro Gly Ser Ala Asp Ser Ala Leu Thr Val Gly Ala Val Asp Asp 
340 345 350 

Lys Asp Lys Leu Ala Asp Phe Ser Ser Thr Gly Pro Arg Leu Gly Asp 
355 360 365 

Gly Ala Val Lys Pro Asp Leu Thr Ala Pro Gly Val Asp He Thr Ala 
370 375 380 

Ala Ser Ala Lys Gly Asn Asp lie Ala Lys Glu Val Gly Glu Lys Pro 
385 390 395 400 

Ala Gly Tyr Met Thr He Ser Gly Thr Ser Met Ala Thr Pro His Val 
405 410 415 

Ala Gly Ala Ala Ala Leu Leu Lys Gin Gin His Pro Glu Trp Lys Tyr 
420 425 430 

Ala Glu Leu Lys Gly Ala Leu Thr Ala Ser Thr Lys Asp Gly Lys Tyr 
435 440 445 
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Thr Pro Phe Glu Gin Gly Ser Gly Arg Val Gin Val Asp Lys Ala He 
450 455 460 

Thr Gin Thr Val He Ala Glu Pro Val Ser Leu Ser Phe Gly Val Gin 
465 470 475 480 

Gin Trp Pro His Ala Asp Asp Lys Pro Val Thr Lys Lys Leu Thr Tyr 
485 490 495 

Arg Asn Leu Gly Thr Glu Asp Val Thr Leu Lys Leu Thr Ser Thr Ala 
500 505 510 

Thr Gly Pro Lys Gly Lys Ala Ala Pro Ala Gly Phe Phe Thr Leu Gly 
515 520 525 

Ala Ser Thr Leu Thr Val Pro Ala Asn Gly Thr Ala Ser Val Asp Val 
530 535 540 

Thr Ala Asp Thr Arg Leu Gly Gly Ala Val Asp Gly Thr Tyr Ser Ala 
545 550 555 560 

Tyr Val Val Ala Thr Gly Ala Gly Gin Ser Val Arg Thr Ala Ala Ala 
565 570 575 

Val Glu Arg Glu Val Glu Ser Tyr Asn Val Thr Leu Lys Val Leu Asp 
580 585 590 

Arg Ser Gly Lys Ala Thr Ala Asn Tyr Met Ala Tyr Leu Ser Gly Leu 
595 600 605 
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Thr Gly Leu Gly Lys Asp Arg Ser Tyr Ala Pro Tyr Glu Ala Asp Gly 
610 615 620 

Ala Val Ser Val Arg Val Pro Lys Gly Gly Tyr Val Leu Asp Ala Ser 
625 630 635 640 

Val Leu Val Gly Ala Asp Pro Glu Thr Trp Arg Gly Ala Asp Trp Leu 
645 650 655 

Ala Gin Pro Lys Leu Asp Val Thr Arg Asn Thr Thr Val Thr Val Asp 
660 665 670 

Ala Arg Lys Ala Lys Pro Val Lys Val Thr Val Pro Gly Lys Ala Ala 
675 680 685 

Lys Ala Gin Phe Ala Ser Ala Asp Tyr Thr He Glu Thr Asn Asp Ser 
690 695 700 

Ala Val Ser Tyr Gly Trp Trp Leu Glu Asn Tyr Ser Gly Phe Arg Ser 
705 710 715 720 

Ala His Leu Gly Pro Gin lie Thr Asn Gly Thr Leu Ser Gin Gin Trp 
725 730 735 

Asn Thr His Phe Ser Asn Gly Ala Lys Ala Gin Tyr Thr Ala He Ser 
740 745 750 

Gly Gly Lys Val Lys Lys Leu Ala Thr Gly Tyr Thr Arg Ala Phe Lys 
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755 760 765 

Ala Lys Glu Phe Ala Thr Val Gin Val Gly Met Gly Ala Ala Ala Ser 
770 775 780 

Gly Lys Lys Gly Ala Val Thr Ala Phe Gly Trp Leu Pro Gly Ser Ser 
785 790 795 800 

Gly Ala Ser Gly Phe Ser Gin Glu Gin Lys Leu Pro Ser Thr Arg Thr 
805 810 815 

Leu Tyr Leu Ser Thr Val Asn Gly Val Thr Trp Asp Leu Asp Phe Glu 
820 825 830 

Gin Leu Gly Gly Val Asp Asn Glu Gly Trp Pro He Tyr Asp Ala Val 
835 840 845 

Tyr Thr lie Gly Val Gly Lys Thr Tyr Lys Gly Gly Lys Thr Tyr Lys 
850 855 860 

Glu Thr Val Asn Thr Ala Val Phe Gly Pro Arg Leu Thr Ser Ser Tyr 
865 870 875 880 

Gly Val Phe Arg Asp Gly Asn Ser He Tyr Gly Val lie Pro Leu Phe 
885 890 895 

Ala Asp Gly Lys Gly His Ala Gly Ser Ser Glu Phe Ser Ser Ala Val 
900 905 910 
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Thr Thr Leu Tyr Arg Asn Gly Lys Lys Val Gly Ser Asn Asn Asp Pro 
915 920 925 

Leu Phe Gly Glu Glu Gly Phe Thr Val Pro Ser Gly Asp Ala Ala Tyr 
930 935 940 

Arg Leu Thr Thr Ser Val Lys Arg Ser Ala Lys Val Ala Ala Ala Ser 
945 950 955 960 

Thr Arg He Asp Ala Ser Trp Thr Phe Arg Ser Lys Lys Thr Ser Gly 
965 970 975 

Glu Lys Gin Leu Pro Val Ser Ser Ala Arg Phe Ala Ala Val Thr Gly 
980 985 990 

Leu Asp Ser Lys Val Ala Ala Gly Lys Lys Ala Thr Phe Pro Val Val 
995 1000 1005 

Val Glu Gly Ala Ala Gin Gly Lys Asn Leu Lys Ser Leu Ala Val Tyr 
1010 1015 1020 

Val Ser Tyr Asn Gly Gly Lys Thr Trp Lys Lys Thr Thr Val Thr Lys 
1025 1030 1035 1040 

Gly Lys He Thr Val Lys Asn Pro Ala Lys Gly Lys Ala He Ser Phe 
1045 1050 1055 

Arg Ala Lys He Thr Asp Lys Lys Gly Asn Ala Ser Leu He Thr He 
1060 1065 1070 
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His Asn Ala Tyr Tyr Gly Lys 
1075 



<210> 40 
<211> 444 
<212> PRT 

<213> Streptovertici Ilium mobaraense 
<400> 40 

Gin Ala Asp He Lys Asp Arg He Leu Lys He Pro Gly Met Lys Phe 
15 10 15 

Val Glu Glu Lys Pro Tyr Gin Gly Tyr Arg Tyr Leu Val Met Thr Tyr 
20 25 30 

Arg Gin Pro Val Asp His Arg Asn Pro Gly Lys Gly Thr Phe Glu Gin 
35 40 45 

Arg Phe Thr Leu Leu His Lys Asp Thr Asp Arg Pro Thr Val Phe Phe 
50 55 60 

Thr Ser Gly Tyr Asn Val Ser Thr Asn Pro Ser Arg Ser Glu Pro Thr 
65 70 75 80 

Arg He Val Asp Gly Asn Gin Val Ser Met Glu Tyr Arg Phe Phe Thr 
85 90 95 
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Pro Ser Arg Pro Gin Pro Ala Asp Trp Ser Lys Leu Asp He Trp Gin 
100 105 110 

Ala Ala Ser Asp Gin His Arg Leu Tyr Gin Ala Leu Lys Pro Val Tyr 
115 120 125 

Gly Lys Asn Trp Leu Ala Thr Gly Gly Ser Lys Gly Gly Met Thr Ala 
130 135 140 

Thr Tyr Phe Arg Arg Phe Tyr Pro Asn Asp Met Asn Gly Thr Val Ala 
145 150 155 160 

Tyr Val Ala Pro Asn Asp Val Asn Asp Lys Glu Asp Ser Ala Tyr Asp 
165 170 175 

Lys Phe Phe Gin Asn Val Gly Asp Lys Ala Cys Arg Thr Gin Leu Asn 
180 185 190 

Ser Val Gin Arg Glu Ala Leu Val Arg Arg Asp Glu He Val Ala Arg 
195 200 205 

Tyr Glu Lys Trp Ala Lys Glu Asn Gly Lys Thr Phe Lys Val Val Gly 
210 215 220 

Ser Ala Asp Lys Ala Tyr Glu Asn Val Val Leu Asp Leu Val Trp Ser 
225 230 235 240 

Phe Trp Gin Tyr His Leu Gin Ser Asp Cys Ala Ser Val Pro Ala Thr 
245 250 255 
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Lys Ala Ser Thr Asp Glu Leu Tyr Lys Phe He Asp Asp He Ser Gly 
260 265 270 

Phe Asp Gly Tyr Thr Asp Gin Gly Leu Glu Arg Phe Thr Pro Tyr Tyr 
275 280 285 

Tyr Gin Ala Gly Thr Gin Leu Gly Ala Pro Thr Val Lys Asn Pro His 
290 295 300 

Leu Lys Gly Val Leu Arg Tyr Pro Gly He Asn Gin Pro Arg Ser Tyr 
305 310 315 320 

Val Pro Arg Asp He Pro Met Thr Phe Arg Pro Gly Ala Met Ala Asp 
325 330 335 

Val Asp Arg Trp Val Arg Glu Asp Ser Arg Asn Met Leu Phe Val Tyr 
340 345 350 

Gly Gin Asn Asp Pro Trp Ser Gly Glu Pro Phe Arg Leu Gly Lys Gly 
355 360 365 

Ala Ala Ala Arg His Asp Tyr Arg Phe Tyr Ala Pro Gly Gly Asn His 
370 375 380 

Gly Ser Asn He Ala Gin Leu Val Ala Asp Glu Arg Ala Lys Ala Thr 
385 390 395 400 

Ala Glu Val Leu Lys Trp Ala Gly Val Ala Pro Gin Ala Val Gin Lys 
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Asp Glu Lys Ala Ala Lys Pro Leu Ala Pro Phe Asp Ala Lys Leu Asp 
420 425 430 

Arg Val Lys Asn Asp Lys Gin Ser Ala Leu Arg Pro 
435 440 

<210> 41 
<211> 1751 
<212> DNA 

<213> Streptovertici Ilium mobaraense 

<220> 
<221> CDS 

<222> (229).. (1659) 
<400> 41 

gctcctatga gcatcgacgc cgccagcagc gatcggttcg gtctgaccgt cgacgccgac 60 

ggcgagcgcg tgtggctgga cgagcccggt cggcccgtgc cgctcgtgcg gccgtgaaag 120 

gcccgaaaag agcccaagcc gtgtgaactg cgaggacaaa gggtctggcg caacgcatgt 180 

caccccagat aagttcgccg cgacctttgc gaacccaggg gagggcgc atg cgc aag 237 

Met Arg Lys 
1 
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get etc aga teg ctg ctg gcg gcg teg atg etc ata gga gcg ate ggc 285 

Ala Leu Arg Ser Leu Leu Ala Ala Ser Met Leu He Gly Ala lie Gly 

5 10 15 

gec ggc age gec acg gcg gag gcg gcg teg ate acc gec ccg cag gec 333 

Ala Gly Ser Ala Thr Ala Glu Ala Ala Ser He Thr Ala Pro Gin Ala 

20 25 30 35 

gac ate aag gac cgc ate ctg aag att ccc ggg atg aag ttc gtc gag 381 

Asp He Lys Asp Arg He Leu Lys He Pro Gly Met Lys Phe Val Glu 

40 45 50 

gag aag ccc tac cag ggc tac cgc tac etc gtg atg acg tac egg cag 429 

Glu Lys Pro Tyr Gin Gly Tyr Arg Tyr Leu Val Met Thr Tyr Arg Gin 

55 60 65 

ccg gtg gac cac cgc aat ccc ggc aag ggg acc ttc gag cag cgc ttc 477 

Pro Val Asp His Arg Asn Pro Gly Lys Gly Thr Phe Glu Gin Arg Phe 

70 75 80 

acc ctg etc cac aag gac acc gac egg ccg acc gtg ttc ttc acg tec 525 

Thr Leu Leu His Lys Asp Thr Asp Arg Pro Thr Val Phe Phe Thr Ser 

85 90 95 

ggc tac aac gtc tec acc aac ccc age cgc age gag ccc acg cgc ate 573 

Gly Tyr Asn Val Ser Thr Asn Pro Ser Arg Ser Glu Pro Thr Arg lie 

100 105 110 115 



gtg gac ggc aac cag gtg teg atg gag tac egg ttc ttc acg ccg tec 621 
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Val Asp Gly Asn Gin Val Ser Met Glu Tyr Arg Phe Phe Thr Pro Ser 
120 125 130 

egg ccg cag ccc gec gac tgg tec aag ctg gac ate tgg cag gcg gcg 669 
Arg Pro Gin Pro Ala Asp Trp Ser Lys Leu Asp He Trp Gin Ala Ala 
135 140 145 

agt gac cag cac cgc ctg tac cag gcg ctg aag ccg gtc tac ggg aag 717 
Ser Asp Gin His Arg Leu Tyr Gin Ala Leu Lys Pro Val Tyr Gly Lys 
150 155 160 

aac tgg ctg gee acg ggc ggc age aag ggc ggc atg acg gec ace tac 765 
Asn Trp Leu Ala Thr Gly Gly Ser Lys Gly Gly Met Thr Ala Thr Tyr 
165 170 175 

ttc cgc cgc ttc tac ccg aac gac atg aac ggc acg gtc gec tac gtc 813 
Phe Arg Arg Phe Tyr Pro Asn Asp Met Asn Gly Thr Val Ala Tyr Val 
180 185 190 195 

gcg ccc aac gac gtg aac gac aag gaa gac teg gcg tac gac aag ttc 861 
Ala Pro Asn Asp Val Asn Asp Lys Glu Asp Ser Ala Tyr Asp Lys Phe 
200 205 210 

ttc cag aac gtc ggc gac aag gcg tgc cgc acg cag etc aac teg gtg 909 
Phe Gin Asn Val Gly Asp Lys Ala Cys Arg Thr Gin Leu Asn Ser Val 
215 220 225 

cag cgc gag gcg etc gtc cgc cgc gac gag ate gtc gec cgc tac gag 957 
Gin Arg Glu Ala Leu Val Arg Arg Asp Glu lie Val Ala Arg Tyr Glu 
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230 235 240 

aag tgg get aag gag aac ggc aag acg ttc aag gtc gtc ggc age gee 1005 

Lys Trp Ala Lys Glu Asn Gly Lys Thr Phe Lys Val Val Gly Ser Ala 

245 250 255 

gac aag gcg tac gag aac gtc gtc etc gac ctg gtc tgg tec ttc tgg 1053 

Asp Lys Ala Tyr Glu Asn Val Val Leu Asp Leu Val Trp Ser Phe Trp 

260 265 270 275 

cag tac cac ctg cag age gac tgc gec tec gtc ccc gec ace aag gcg 1101 

Gin Tyr His Leu Gin Ser Asp Cys Ala Ser Val Pro Ala Thr Lys Ala 

280 285 290 

tec ace gac gag ctg tac aag ttc ate gac gac ate teg ggc ttc gac 1149 

Ser Thr Asp Glu Leu Tyr Lys Phe He Asp Asp He Ser Gly Phe Asp 

295 300 305 

ggc tac acc gac cag ggc ctg gag cgc ttc acc ccg tac tac tac cag 1197 

Gly Tyr Thr Asp Gin Gly Leu Glu Arg Phe Thr Pro Tyr Tyr Tyr Gin 

310 315 320 

gcg ggc acc cag etc ggc gee cct acg gtg aag aac ccg cac etc aag 1245 

Ala Gly Thr Gin Leu Gly Ala Pro Thr Val Lys Asn Pro His Leu Lys 

325 330 335 

ggc gtg ctg egg tac ccc ggc ate aac cag ccg cgc teg tac gtc ccc 1293 

Gly Val Leu Arg Tyr Pro Gly He Asn Gin Pro Arg Ser Tyr Val Pro 

340 345 350 355 
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cgc gac ate ccg atg acc ttc cgc ccc ggc gcg atg gcg gac gtc gac 
Arg Asp He Pro Met Thr Phe Arg Pro Gly Ala Met Ala Asp Val Asp 
360 365 370 



1341 



cgc tgg gtg cgc gag gac age egg aac atg etc ttc gtg tac ggg cag 
Arg Trp Val Arg Glu Asp Ser Arg Asn Met Leu Phe Val Tyr Gly Gin 
375 380 385 



1389 



aac gac ccg tgg age ggt gaa ccg ttc cgc ctg ggc aag ggc gec gec 
Asn Asp Pro Trp Ser Gly Glu Pro Phe Arg Leu Gly Lys Gly Ala Ala 
390 395 400 



1437 



gee egg cac gac tac cgc ttc tac gee ccg ggc ggc aac cac ggt tec 
Ala Arg His Asp Tyr Arg Phe Tyr Ala Pro Gly Gly Asn His Gly Ser 
405 410 415 



1485 



aac ate gee cag ttg gtg gec gac gag egg gec aag gee acg gec gag 
Asn He Ala Gin Leu Val Ala Asp Glu Arg Ala Lys Ala Thr Ala Glu 
420 425 430 435 



1533 



gtc ctg aag tgg gee ggt gtg gcg ccg cag gee gtc cag aag gac gag 
Val Leu Lys Trp Ala Gly Val Ala Pro Gin Ala Val Gin Lys Asp Glu 
440 445 450 



1581 



aag gee gee aag ccg etc gcg ccg ttc gac gec aag etc gac cgc gtg 
Lys Ala Ala Lys Pro Leu Ala Pro Phe Asp Ala Lys Leu Asp Arg Val 
455 460 465 



1629 
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aag aac gac aag cag age gcg ctg cgt ccg tagggaccca gtgegtaagg 1679 
Lys Asn Asp Lys Gin Ser Ala Leu Arg Pro 
470 475 

cggcgggcgc tcccggcgag gggcgcccgc cgtcgcgttc cggaaggccc cgggtgccgc 1739 



cgccggtgct tc 



<210> 42 

<211> 477 

<212> PRT 

<213> Streptovertici Ilium mobaraense 



1751 



<400> 42 

Met Arg Lys Ala Leu Arg Ser Leu Leu Ala Ala Ser Met Leu He Gly 
15 10 15 

Ala He Gly Ala Gly Ser Ala Thr Ala Glu Ala Ala Ser He Thr Ala 
20 25 30 

Pro Gin Ala Asp He Lys Asp Arg He Leu Lys He Pro Gly Met Lys 
35 40 45 

Phe Val Glu Glu Lys Pro Tyr Gin Gly Tyr Arg Tyr Leu Val Met Thr 
50 55 60 

Tyr Arg Gin Pro Val Asp His Arg Asn Pro Gly Lys Gly Thr Phe Glu 
65 70 75 80 
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Gin Arg Phe Thr Leu Leu His Lys Asp Thr Asp Arg Pro Thr Val Phe 
85 90 95 

Phe Thr Ser Gly Tyr Asn Val Ser Thr Asn Pro Ser Arg Ser Glu Pro 
100 105 110 

Thr Arg He Val Asp Gly Asn Gin Val Ser Met Glu Tyr Arg Phe Phe 
115 120 125 

Thr Pro Ser Arg Pro Gin Pro Ala Asp Trp Ser Lys Leu Asp He Trp 
130 135 140 

Gin Ala Ala Ser Asp Gin His Arg Leu Tyr Gin Ala Leu Lys Pro Val 
145 150 155 160 

Tyr Gly Lys Asn Trp Leu Ala Thr Gly Gly Ser Lys Gly Gly Met Thr 
165 170 175 

Ala Thr Tyr Phe Arg Arg Phe Tyr Pro Asn Asp Met Asn Gly Thr Val 
180 185 190 

Ala Tyr Val Ala Pro Asn Asp Val Asn Asp Lys Glu Asp Ser Ala Tyr 
195 200 205 

Asp Lys Phe Phe Gin Asn Val Gly Asp Lys Ala Cys Arg Thr Gin Leu 
210 215 220 

Asn Ser Val Gin Arg Glu Ala Leu Val Arg Arg Asp Glu He Val Ala 
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225 230 235 240 

Arg Tyr Glu Lys Trp Ala Lys Glu Asn Gly Lys Thr Phe Lys Val Val 
245 250 255 

Gly Ser Ala Asp Lys Ala Tyr Glu Asn Val Val Leu Asp Leu Val Trp 
260 265 270 

Ser Phe Trp Gin Tyr His Leu Gin Ser Asp Cys Ala Ser Val Pro Ala 
275 280 285 

Thr Lys Ala Ser Thr Asp Glu Leu Tyr Lys Phe He Asp Asp He Ser 
290 295 300 

Gly Phe Asp Gly Tyr Thr Asp Gin Gly Leu Glu Arg Phe Thr Pro Tyr 
305 310 315 320 

Tyr Tyr Gin Ala Gly Thr Gin Leu Gly Ala Pro Thr Val Lys Asn Pro 
325 330 335 

His Leu Lys Gly Val Leu Arg Tyr Pro Gly He Asn Gin Pro Arg Ser 
340 345 350 

Tyr Val Pro Arg Asp He Pro Met Thr Phe Arg Pro Gly Ala Met Ala 
355 360 365 

Asp Val Asp Arg Trp Val Arg Glu Asp Ser Arg Asn Met Leu Phe Val 
370 375 380 
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Tyr Gly Gin Asn Asp Pro Trp Ser Gly Glu Pro Phe Arg Leu Gly Lys 
385 390 395 400 

Gly Ala Ala Ala Arg His Asp Tyr Arg Phe Tyr Ala Pro Gly Gly Asn 
405 410 415 

His Gly Ser Asn He Ala Gin Leu Val Ala Asp Glu Arg Ala Lys Ala 
420 425 430 

Thr Ala Glu Val Leu Lys Trp Ala Gly Val Ala Pro Gin Ala Val Gin 
435 440 445 • 

Lys Asp Glu Lys Ala Ala Lys Pro Leu Ala Pro Phe Asp Ala Lys Leu 
450 455 460 

Asp Arg Val Lys Asn Asp Lys Gin Ser Ala Leu Arg Pro 
465 470 475 



<210> 43 
<211> 330 
<212> PRT 

<213> Streptoverticillium cinnamoneum 
<400> 43 

Ser Asp Asp Arg Glu Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro 
15 10 15 
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Glu Ala Tyr Arg Ala Tyr Gly Gly Arg Ala Thr Thr Val Val Asn Asn 
20 25 30 

Tyr He Arg Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Lys Lys 
35 40 45 

Gin Gin Met Thr Glu Glu Gin Arg Glu Lys Leu Ser Tyr Gly Cys Val 
50 55 60 

Gly Val Thr Trp Val Asn Ser Gly Pro Tyr Pro Thr Asn Arg Leu Ala 
65 70 75 80 

Phe Ala Ser Phe Asp Glu Asn Lys Tyr Lys Asn Asp Leu Lys Asn Thr 
85 90 95 

Ser Pro Arg Pro Asp Glu Thr Arg Ala Glu Phe Glu Gly Arg He Ala 
100 105 110 

Lys Gly Ser Phe Asp Glu Gly Lys Gly Phe Lys Arg Ala Arg Asp Val 
115 120 125 

Ala Ser Val Met Asn Lys Ala Leu Glu Asn Ala His Asp Glu Gly Thr 
130 135 140 

Tyr He Asn Asn Leu Lys Thr Glu Leu Thr Asn Asn Asn Asp Ala Leu 
145 150 155 160 

Leu Arg Glu Asp Ser Arg Ser Asn Phe Tyr Ser Ala Leu Arg Asn Thr 
165 170 175 
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Pro Ser Phe Lys Glu Arg Asp Gly Gly Asn Tyr Asp Pro Ser Lys Met 
180 185 190 

Lys Ala Val He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Gin Arg 
195 200 205 

Gly Ser Ser Asp Lys Arg Lys Tyr Gly Asp Pro Glu Ala Phe Arg Pro 
210 215 220 

Asp Gin Gly Thr Gly Leu Val Asp Met Ser Lys Asp Arg Ser lie Pro 
225 230 235 240 

Arg Ser Pro Ala Lys Pro Gly Glu Gly Trp Val Asn Phe Asp Tyr Gly 
245 250 255 

Trp Phe Gly Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Thr Trp Thr 
260 265 270 

His Gly Asp His Tyr His Ala Pro Asn Ser Asp Leu Gly Pro Met His 
275 280 285 

Val His Glu Ser Lys Phe Arg Lys Trp Ser Ala Gly Tyr Ala Asp Phe 
290 295 300 

Asp Arg Gly Ala Tyr Val lie Thr Phe He Pro Lys Ser Trp Asn Thr 
305 310 315 320 

Ala Pro Ala Lys Val Glu Gin Gly Trp Pro 
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325 330 

<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 44 

ggcgatgggg aagagaaggg g 

<210> 45 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 45 

ggcggatcct cgcgtcgaga ggcgtggact ga 



<210> 46 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 46 

tacgaattcg agctcggtac c 

• <210> 47 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 47 

ccccttctct tccccatcgc ctgccgttgc cacaggtgcg gcc 

<210> 48 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 

53/63 



WO 01/23591 



<400> 48 

ggggtgaccc tgtcgtcgga gtcgggggcc cgggagggcg cgctgg 

<210> 49 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 49 

aacggggaga acagcacggc cgccgg 

<210> 50 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 50 

ggcgaattct ccggcgggcc gtcaccggt 
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<210> 51 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 51 

ggcaagctta aattcctgtg aattagctga 30 



<210> 52 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 52 

cggccgtgct gttctccccg tttgccgttg ccacaggtgc ggcc 44 



<210> 53 
<211> 20 
<212> PRT 

<213> Streptovertici Ilium mobaraense 



55/63 



WO 01/23591 



PCT/JP00/0678O 



<400> 53 

Gin Ala Asp He Lys Asp Arg He Leu Lys He Pro Gly Met Lys Phe 
15 10 15 

Val Glu Glu Lys 
20 



<210> 54 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: probe for svPEP 
<400> 54 

aagatccccg ggatgaagtt cgtcgaggag aag 33 

<210> 55 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 55 
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gaggcggcgt cgatcaccgc ccc 23 



<210> 56 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 56 

gccaagcttg aagcaccggc ggcggcaccc gg 32 



<210> 57 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 57 

ggggcggtga tcgacgccgc ctctgccgtt gccacaggtg cggcca 46 



<210> 58 
<211> 40 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 58 

gtgaccctgt cgtcggagtc ccggaacgac gggccggcgc 

<210> 59 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 59 

gtgaccctgt cgtcggagtc cgacgggccg gcgctcgaag 

<210> 60 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 

58/63 



WO 01/23591 



PCT/JPOO/06780 



<400> 60 

aatggcgcgg gggaagagac gaagtcctac gccgaaacct 40 

<210> 61 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 61 

gagacgaagt cctacgccga aacctaccgc ctcacggcgg 40 

<210> 62 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 62 

gtctcttccc ccgcgccatt tgccgttgcc acaggtgcgg 40 
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<210> 63 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 63 

tcggcgtagg acttcgtctc tgccgttgcc acaggtgcgg 40 



<210> 64 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 64 

gtgaccctgt cgtcggagtc cttggggccg aacgacgggc 40 



<210> 65 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 65 

gtgaccctgt cgtcggagtc gcgggggccg aacgacgggc 40 

<210> 66 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 66 

gtgaccctgt cgtcggagtc cttcgggccg gcgctcgaag 40 

<210> 67 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 67 

gtgaccctgt cgtcggagtc gcgcgggccg gcgctcgaag 40 
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<210> 68 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> MOD_RES 
<222> (4) 

<223> Xaa is Pro-pNA, pNA is p-nitroanilide 
<220> 

<223> Description of Artificial Sequence: substrate for 
svPEP 

<400> 68 
Phe Arg Ala Xaa 
1 

<210> 69 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: additional 
sequence to native transglutaminase 
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<400> 69 

Ser Ala Gly Pro Lys 
1 5 

<210> 70 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: additional 
sequence to native transglutaminase 

<400> 70 

Ser Ala Gly Pro Arg 
1 5 
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